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—. This highly dignified and distinguished character was the Son of Sir 
Nicholas Bacon; Lord Keeper of the Great Seal, and born at York- 
House, in the Strand, on the.29d of January, 1561.— Being thus de- 
scended, he was early initiated in & court life; and, as himself ex- 
presses it, both by family aud education, tinged with eivil affairs. -— 
His extraordinary parts, even when a child, were so conspicuous at 
Court, that tbe Queeu would often delight to ta!k with him, and was 
wont to term him ber young Lord Keeper. — One saying of his she 
was particularly pleased. with :—haviug a*ked him his age, when he 
was yet a boy, he answered her readily, that he was two yenrs younger 
than Her Maje-ty's happy reign.—On the 16th. of June, 1573, being 
then in his 12tli year, he was entered of "Trinity College. Cambridg , 
under Dr, Johu Whitg:ft, afterwards Archbishop of Canterbury.— 
Before he was full 15, he vot only understood Aristotle's philosophy, 
but was even then come to a dishke of it, wpon finding it rather con- 
tentious than useful. — At this early age, his Father called him from 
the University to attend into Frauge the Queen's Ambassador, Sir 
Amyas Pawlet, whose esteem and confidence he gained to such a de- 
-gree, tbat he was soon after cliarged by him wit a commission 1o the 
Queen, which he executed with great approbation, and returned again 
to France to finish his travels;— During lisstay in that Kingdom, his 
Father died, witliout makiug that separate provision for him he had 
intended ; which, obligiag him to think of some profession for a sa^- - 
sistance, he applied hiniself, more through necessity than choice, to 
the study of the common law, and for tlint purpose seated. himself in 
ray's Inn.— 1n 1597, he published his * Essuys" or ** Counsel," 
à Work, which, by displaying his uncommon skill in a!l the offices of 
civil life, proved of great serviceto his character.—On the 934 of July, 
1603, he received the honour of Knigbthood from King James, — iu 
1605, he published a preparative or introduction to his great Work in 
a Trentise ** Of the Advancement and Proficiency of. Learning."— In 
1607, he sent his 'T'reatise, entitled « Cogitata et visa," which was the 
foundation of his * Novum Organum," io Dr. Andrews, Bishop of 
Elv. — [In 1610, he published, in Latin, another Treatise, entitled 
** De sapientia veterum,"—In 161 1, he was constituted Judge of the 
Marshal's Court, jointly with Sir Thomas Vavasor, then Kuight-Mar- 


shal, — 1n 1613, he succeeded Sir Henry Hobart, advanced to the 
place of Chie(-Justice of the Common Pless, as Attoruey-General. — 
lu 1616, he was raised to the digoity of a Privy Counsellor, whilst he 
was still in the office of Attorney-General :—and, as he liad now more 
leisure from private causes, he was desirgus to dedicate more time to 
publie service; and therefore made an offer to 1l;e King of a new Di- 
gest of the Laws of England.—ln 1617, upon the Chancellor's volun- 
tary resignation of the Seals, they were given to Sir Francis Bacon, 
with the Title of Lord Keeper.—Anud in the January following, he was 
constituted Lord High Chancellor of England.—0Oau the 11th of July, 
in the same year, be was created Daron of Verulam in Hertfordshire.— 
In 1621, the year following tbe publication of the present Work, he 
. was publicly accused of Bribery and. Corruption.—'D'he King found it 
impossible to suve both his Chancellor, who was openly accused ofcor- - 
ruption, and Buckingham, his favourite, who was secretly and there- 
fore more dangerously attacked as the encourazer of whatever was 
deemed most illegal and oppressive: he therefore forced the former to 
abandon bis defence, giving him positive advice to subinit himself to 
his peers, and promising, upon his Princely word, to screen bim in the 
last determination, or, if that could not be, to reward him afterwards 
with ample retribution of favour. "The Chancellor, though he forefaw 
his approachiog ruin, if he did not plead for himself, resolved to-obey, 
and took leave of His Majesty with these words, **'Phose that will 
strike at your Chancellor, it is much to be feared, will strike at your 
Crown;" and wished, as be was the first, so he might be the last of 
sacrifices. "The House of Peers, on the 3d of May, 1621, gave judge- 
ment against him, ** That be should be fined 40,000/. and remain pri- 
souer in the Tower during the King's pleasure; thathe should for ever 
be incapable of any office, place, oremolument, in the State or Com- 
nionwealth ; and that he should never sit in Parliament, or come within 
the verge of the Court." — But he was soon restored to his liberty, had 
his fiue remitted, and was summoned to the first Parlianent of. King 
Charles.—He died April 9, 1626, atihe Earl of Arundcl's House, at 
Highgate, and lies buried in. St. Michael's Church, at St. Alban's, 
where à monument was erected for him by Sir T. Meautys, once his 
Secretary, and afterwards Clerk of the Council. He was of a mid- 
diing stature; his forehead spacious and open, early impressed with 
the marks of age; his eye lively and penetrating ; his whole appear- 
ance venerably pleasipg. He continued single till after. 40, and then 
.took to wife a daughter of Alderman Barnham of London, with whom 
he received a. plentiful. fortune, but had by her no ch:ldren ; and she 
outlived him upwards of twenty years.— His Works, collected into five 
volumes, 4to, were beautifully and accurately printed by Mr. bowyer 


and Mr. Strahan, in 1765. 
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PART L—SECTION I. 


K&ENERAL APHORISMS FOR INTERPRETING NATURE, AND EXTENDING THE EMPIRE, 
/—  QF MAN OVER THE CREATION. 


APHORISM I. 


Max, who is the servant and interpreter of nature, can act and 
understand no farther than he has, either in operation or 1a conu- 
templation, observed of the method and order of nature.* S 

^*.9, Neither the band without instruments, nor the unassisted un- 
derstanding, can do much; they both require helps to fit them for 
business; and, as insttuments of the hand either serve to excite 
motion or direct it, so the instruments of the mind either suggest to, 
er guard and preserve, the understanding.] — . M 
..8. Theknowledge and power of man are coincident; for, whilst ig- 
norant of causes, he can produce no effects: nor is nature to be con- 


EI 


4 


quered but by submission. And that which in speculation stands | 


for the cause, is what in practice stands for'the rule.| 

4. In works, men can do no more than put natural bodies to- 
gether, and take them asunder; all the rest is perforined by the inter- 
nal operations of nature. j 


** Human knowledge is acquited by observation and experience ; or by conversing 
with the things about us, through the mediation of the senses, and subsequent re- 
flection: therefore, the more we observe and try, the more we learn and are enabled to 
perform. And thus knowledge and power go hand in hand : so that the way to increase 
in power is to increase in knowledge. 'The Europeans exceed the savage Indians in 
power, by having a superior knowledge of arts, arms, &c. See Aph. 3. 


N 

. ** This Aphorism in another place is turned thus;—** 'e naked and unassisted hand, 
** however strong and true, is adapted only to thé performance of a few easy works 5 
** but, when assisted by instruments, becomes able to perform abundance more, and of 
** much greater difficulty: and the case is exactly thesame with the mind." "The 
whole will be abundantly explained and illustrated by what follows. See also Zmtro- 
duction, $ 9 and 3. a . 

£5 Fix. By condescending to inquite into and observe her methods of workin» 5 as 
a servant who would learn of his master. For no power of man can po:sibly break 
the chain of natural causes ; so that the only method whereby man can rule nature 
must depend upon learning her ways. 


|| This Aphorism is otherwise expressed by the Author in another place, thus : 
** 'The human power has this for its object 5 to imposé or introduce any nature upon a 
:** given basis of matter, within the condition of possibility; and the object of the hu- 
** man knowledge is the discovery ot the causes of an effect assigned, in any subject. 
** And these are two cóincident intentions: for, what in contemplation is assigned as 
* the cause, is in operation the means of producing the effect." And again, thus: 
k There is, in fact, no difference betwixt a theoretical and practical proposition : thus 
, to assert that light belongs not to the natüre of heat is the same as to assert, that in 
** the production of heat there is no necessity for the producing of light." "This mat- 
ut ui will be fully illustrated bescafter 5 thoogh it be indeed self-evident upon a little 
ention, 
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5. 'The mechanic, the matliematician, the physician, the Chemist, 
and the natural magician, are concerned in the works of nature; but 
all of them, at présent, superficially; aüd to little purpose.* : 


6. Tt is maditess, and a contradiction, to expect that things, which . 


were never yet performed, should be effected, except by meaus hitherto 
untried. 2 

7. The productions of the mind and hands seem exceedingly nu- 
merous in books and works; yet all this variety arises from the par- 
ticular subtilizing upon, and applying, a few known things, and not 
from auy number of axiorms.T . 

8. Nay, the works hitherto discovered are owing rather to accident 
and trial than the sciences; which, as they now stand, are nothing 
but compilements of things found out before, and not methods of in- 
quiry, or plans of new works. 

9. The root of all the mischief in the sciences is this; that falsely 
magnifying and admiring the powers of the mind, we seek not its real 
helps. ! 

10. 'The subtilty of nature far exceeds the subtilty of the sense and 
understauding ; so that the sublime' meditations, speculations, and 
reasoniugs, of men are but a kind of madness, if a fit person were to 
observe them. A 

Il. As the sciences now in being are useless in the discovery of 
works, so is the present logic in the discovery of the sciences. 

12. 'The common logic is better fitted to fix and establish errors, 
which are found In vulgar notions, than for searching after truth ; so 
as to be more prejudicial than usetul. : 

13. ,Syllogism 1s not applied to the principles of the sciences, and it 
is in vain applied to intermediate axiems,l| as being unequal to the sub- 
tilty of nature; and therefore catches the assent, but lets things them- 
selves slip through.$. 

14. Syllogism consists. of propositions, propositions of words, and 
words are the signs of notions therefore, if our notions, the basis 


I 


* "This Aphorism is more fully delivered in another place, thus:—** The knowledge 
** of which mankind are hitherto possessed does not reach to certainty, and the pro- 
** duc:ion of great effects. Physicians pronounce many diseases incurable, and fre- 
** quently mistake ánd fail in tbe cure of the rest; the alchemist never relinquishes his 
*€ hopes; the works of the natural magician are unstable, and of little advantage: the 
*€ mechanic arts derive no great li;ht from philosophy, and but languidly prosecute ex- 
*€ periments in low and trivial subjects ; so that the discoveries at present in use arc 
*: extremely crude, and far from perfect." 


— *F Thus the numerous books wrote upon religion, laws, morality, &c. may be te- 
duced back to a few particulars, which gave them origin 5 and the arts of glass, medi- 
cine, the modern art of war, &c. to the casual observation of ashes melted by heat, the 
accidental discovery of simples, gun-powder, &c. whereas, had all these proceeded from 
the light of Axioms, they would have proved much more perfect, serviceable, and ad- 
vantageous : but the Axioms are wanting for this purpose. 


t This Aphorism deserves attention. Certainly, upon examining, every man may 
find his common notions very inadequate, or far from corresponding even with those he 
gains by conversing more familiarly and intimately with nature, And yet, after a life 
spent upon any particular inquiry, in the common method, there still usually remains 
some subtilty of nature behind, which we cannot catch ; and are apt, perhaps very ex« 
travagantly, to guess at, And if this be the case in sensible and material things, what 
1nust our general theories and systems be? 


J| See below, ApA. 19. 


'-& See the next Aphorism, : S 
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of all, are confused, and over hastily taken from things, nothing that 
is built upon them can be firm; whence our only bope rests upon 
geuuine iüduction.* 


15. No uotion can be safely trusted, either in logices or physics ; 
not even those of substances, qualities, actions, passions, and ex- 
istence; much less those of gravity, levity, density, tenuity, moisture, 
dryness, geueration, corruption, attraction, avoidance, element, mat- 
ter, form, &c. but all are fantastical, and ill defined. 

16. The notions of the lower species, as of a man, a dog, a dove, 
and the immediate apprehensions of sense,tf as heat, cold, white, 
black, &c. do not greatly deceive us; though these also are sometimes 
greatly eonfounded by the flowing in of matter, aud the putting of 
things together. And for all the rest, which mankind have hitherto : 
employed, they are-uiistaken, or not duly abstracted, and raised from 
things.1l à ó i. 

17. Nor is there less licentiousness, or fewer mistakes, in the raising 
of axioms, than in the forming of notions, and this even in principles 
themselves, which depend upon the vulgar Induction;$ much more 
in the inferior Axioms and propositions deduced by syMogism., 

18. All hitherto discovered in the sciences falls nearly under vulgar 
notions; but to proceed farther into nature, itis requisite that both ' 
notions and Axioms be formed into things, in a surer and more gua rded 
manner; and that a better and more certain way of working with the 
understanding be introduced. o 

19. "There are two ways of searching after and discovering truth; 
the one, fron sense and particulars, rises directly to thé most general * 
Axioms, and resting upon these principles, and their unshaken truth, . 
finds out intermediate Axióms ; and this is the method in use. But 
the other raides Axioms from sense and particulars, by a continued ^ 
gradual ascent, till at last it arrivesat the most general Axioms, which 
isthe true way, but hitherto untried.** 

20. 'The understanding, when left to itself, takes the first of. these 
ways, and prepares it in logical order; for the mind delights in spring- 
ing up to the most general Axioms, that it may find rest, | But after 


* Pix. A competent catalogue of instances, on both sides of the question ; so tbat 
when all the exceptions are properly made, a sound, or at least a serviceable, portion of 
truth may be left, as an Axiom, behind. See ph. 105, 106. 


t Mr. Locke's Chapter of Ideas, in his Essay upon Human-Understanding, is a kind 
of Comment upon this Aphorism. a 


i Now commonly called Sensations. 
l| See Mr. Locke's Essay upon Human Understanding. 


$ 'The vulgar Induction, to explain it in a familiar manner, is that method of arguing 
which men use, when they say, I'll give you an instance ; and then produce a case, or 
several cases, wheréin their proposition holds, And in the same manner, the common 
Logical Induction proceeds upon an enumeration of particular instances, or examples 5 
but without a due regard to those-that may be produced on the contrary or negative ^ 
side: so that this Induction is absolutely unsafe and tiifing, as being liable to be set 
aside hy t e contradictory instances, wbenever they shall appear. And this we see fre- 
quens happens, both in discourse and writing. What the Author's method of Inp- 
ABI RR DELEY I from the note upon 4ph. 14, above; but more fuily hereafter, 

s 106, and in the second part of this work. 


** And upon this way itis that the Author rests h 


: is greatest hopes of improving phi« 
losophy and the sciences, See hereafter, Aph. 105. 5 P proving p 
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a short stay here, it disdains experience; and tbese mischiefs are a£ 
length increased by logic, for the ostentation of dispute.* 

21. "The understanding being left to itself, in a sober, patient, and 
sedate genius, and especially if unprejudiced by any former doctrine, 
will make some attempt in the second or right way, but to little ad- 
vantage; for, unless regulated and assisted, the understanding js here 
very unequal, and absolutely unfit to conquer the obscurity. of 
things. ev 

29. Both these ways begin with sense and particulars, and end. in 
the most geuerai principles; but they otherwise differ immensely. 
''he oue lightly passes ovér experience and particulars, which the 
other duly and orderly dwells ou; the former constitutes certaim ab- 
Stract and useless generals from the beginning, bot the latter rises 
gradually to such as nature really acknowledges.T k 

93. 'There is a wide difference betwixt the idols ef the human 
miud, and the ideás of the divine mind ; that is, betwixt certain vain 
conceits, and the real characters and impressions stamped upon the 
creatures, as they are found.t 

24. It is impossible that Axioms, raised by arzumentation, should 
be useful in discovering new works, because tbe subtilty of nature 
vastly exceeds the subtilty of argument:|| but Axioms, duly and me- 
thodically drawn from particulars, will again easily point out new par- 
ticulars, and so render tlie &ciences &ctive.$ 

.985. 'The Axioms in use, beiug derived from slender experience, aud, 
a few obvious particulars, are generally applied in. a corresponding 
1»02xner.; no wonder, therefore, they lead us not to new particulars, 
Aud if any instance unobserved before happens to turn up, the Axiom 
is preserved by some trifling distinction, where it ought rather to be 
corrected.** " 

96. 'The natural human reasoning, we, for the sake of clearness, call 
'the anticipation of nature, as being a rash and hasty thing ;f and the 
reason duly exercised upon objects, we call the interpretation of na- . 
íure. : . 

27. 'T his anticipation has force enough to procure consent ;2t for, if 
all mankind were mad, in one and the same manner, they might still 
agree among themselves. 


* 'There is scarcely a more pexnicious thing to philosophy, than the common prac- 
tice, of disputing with: heat, and a basty turbulent use^ot syllogism.  'l'hese kind of 
captious and sophistical contests are as the fevers of the reason. - 

4 That is, such as men may safely proceed upon, in producing effects; for, being 
drawn from nature, they readily find the way to nature again, and in this senseare ac- 
Xnowledged by her as her own. 

1. See above, /4ph. 10. Astronomers distinguish betwixt the real and apparentmotions 
of the heavens; the one being respective to man, and the other to the truth 5 or sup- 
posing an observer scated in the centre of the system. "This may, perhaps, illustrate the 
present Aphorism. i 

|| To depend upon argumentation, or the common method of reasoning, in physical 
inquiries, is working only with words and thoughts, where manual operations and ex 
periments are required. t : 

$ Sceabove, ph. 22. F 

** Has not this been generally the case, from the time of Aristotleto the present? 

*F Seeabove, 4ph. 20. See also Introduction, $8. 


11 Is itnot ajso the chief spring of human actions ? 


-— 


NOVUM ORGANUM.» | 5 


-8. Anticipations, also, have a much greater power to entrap thc 
FEAR ati ; because, being collected from a few fa-. 
assent than interpretations; bec , 9g : i 
miliar particularsy they immediately strike the mind, ed fill the 
imagination; whereas interpretations, being separately cel Pos from 
very various and very distant things, cannot suddenly affect the mind ; 
whence, of necessity, in difficult and perneosionh qiitieros these inter- 
pretations appear almost like Mysteries of Faith. NRI 

99. Iu the sciences, founded on opinion and decree, anticipations. 
"and logic are of great service, where not things, but the assent, is to be 
brought under subjection, koi UA 3a" ae 

30. But, though the labours and capacities of the men in ali ages 
were united and continued, they could make no consideràáble progress 
jn the sciences, by anticipation; because, the radical errors, in the: 
first concoction oi the mind, are not to be cured by the excellence of 
any succeeding talents and remedies.T : 

31, And it is in vain to expect any great advancement of the sciences, : 
by superinducing or engrafting new inventions upon old: the resto- 
ration must be begun from the very foundation, unless men choose to 

' move continually in a circle, without considerably advancing. 

32. All the ancient authors will still remain possessed of their honour, 
and unrivalled in their genius and ability ; as we only point out a new , 
path, without censuriag their proceedings. ; : ^ 

. 88... No true judgement.can, by anticipation, be formed of this new 
method of ours, nor of the things 1t discovers; for, they cannot, in jus- 
tice, be tried by the method o£ reasoríing at present used, which is itsel£ 
called in question, et M 

.34. Norisitan easy matter to deliver, or explain, what we have to 
produce; because things new in themeelves will still be understood from. 
their relation to the old.t X 

. 85. Confutations are of no service, where-men differ about principles, 
motions, and the forms of demonstration ;| and'our desire is not victory, 
bnt only to find the minds of men prepared, and capable of receiving 
what we offer. j P 
. 96. We have but one simple way left us, and that is, leading mankind 
to particulars, their senses, and their orders ; whilst they prevail upon. 
themselves to forsake their notions for a time, and begin their acquains: 
tance with things.$ t 

37. Our method has some resemblance with that of the Scepties, at 
the entrance, but differs widely from it, and becomes opposite to it,, 
intheend. "They simply assert, that nothing is knowable, and we say, 
that much cannot be known of nature, in the common way ; but then, 


* This Aphorism seems eapital, or almost Axiomatical; it is made great use of here- 
after, and requires to be well remembered. 


^F. Let this Aphorism be. well considered ; and, if found just, remembereu. 
. $ Sec hereafter, Ap. 109. 


l| Yet are not most Confutations of thís kind? 


5$ The things here intended, the Anther proposed to select with judgement, as they 
| Es Appear most useful in themselves, fittest for raising of Axioms, enriching the un- 
erstandinz, &c. and to range them in some proper order, or in the form of regular 


Piin that the mind IDight aet to advantage upou them, without distraction or con- 
. : j 


6 Y NOVUM ORGANUM. 


, they destroy the authority of the sense and understanding, whereas v& 
supply them both with helps.* i 


Lo ————— SJ 


SECTION II. 


OF THE FALSE IMAGES, OR IDOLS, OF THE MIND, 


1. "Tur idols,f and false notions of the mind, take such root therein, 
&nd so possess it, that truth can hardly find entrance; and even wheu it 
is entered, these will again rise up, and grow troublesome, in the re- 
building of the sciences, unless men guard against them with all pos- 
sible diligence, 1 

9. 'T'here are four kinds of 1dols that possess the mind of man. In 
order to be better understood, we will assign names to them, and call 
the first kinds, Idols of the Tribe; the second, Idols of the Den ; the 
third, Idols of the Market ; and the fourth, Idols of the 'T'heatre. 

8. "The raising. of notions and Axioms by legitimate Induction,t is 
doubtless the proper remedy for xemoving and driving out the Idols of 
the mind; yet the indicatiens of Idols!|is a thing of great use, the doc- 
tune of them being to the interpretation. of nature what the doctrine 
of the confutation of sophisms is to the common logie. 

4. Idols of the 'Tribehave their foundation in human nature, and the 
whole tribe or race of mankind ; for, 1t 1s a false assertion, that the hu- 
man sense is the measure of things, since all perceptions, both of the 
sense and mind, are with relation to man, and not with relation to the - 
wniverse.& But the buman understanding is like an unequal mirror to 
the rays of things, which, mixing its own nature with the nature of 
things, distorts and perverts them.** 

5. Idols of the Den, are the Idols of every man in particular;ft for, 
besides'the general aberratioens of human nature, we every one of us 
have our peeuliar Den or Cavern, which refracts and corrupts the light. 
of nature, either because every man has his respective temper, educa- 
tion, acquaintance, course of reading, and authorities, or because of 


* "This will be explained and illustrated, by a variety of examples, in the Second Part 
of the Work. , 

T The Author here seems to have made a happy choice of the word Idol, which ele- 
gantly distinguishes false science from true ; as erroneous knowledge is a kind of idol- 
atry, ora worship paid to false gods, which is only due to the true One, 


[ See above, 4pA. 14. ^ 
l| iz. 'The discevery or pointing of them out. 


$ Philosophers should, if possible, conceive of things as they are parts of the universe, 
and as they have their office and use therein; but men generally consider things only 
as they have some particular relation to the sense, which cannot possibly discover the. 
systematical or cosrical qualities and uses of things, 5 


** Seeaboye, Z4ph. 23, and hereafter, Apr. 45. 


XT The Author, in another place, considers this kind of Idol as every man's rarticue 
lar demon, or seducing familiar; and again, he considers every man's mind as à 
glass, with its surface differently cut, so as differently to receive, reflect, and relract, the 
rays of light that fall upon it. LI 


T 
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- Xfhe differences of. inipressions, as they happen in a mind. prejudiced or 


prepossessed, or in one that is calm and equal, &c. So that the hu- 
man spirit, according to its disposition in individuals, is an. uncertain, 
very disorderly, and almost accidental thing. | Whence Heraclitus well 
observes, that men seek the sciences in the lesser worlds, and not in the 
great or common one. Hn : 

6. "There are also Idols that have.their rise, as it were, from compact, 
and the association of mankind; which, on account of the commerce 
and dealings that men have with one another, we call Idols of the Mar- 


ket. For mén associate by discourse, but words are imposed according | 


to the capacity of the vulgar; whence a false and improper imposition 
of words strangely possesses the understanding. Nor do the definitions 
and explanations wherewith men of learning, in some cases, defend and. 
vindicate themselves, any way repair the injury ; for, words absolutely 
force the understanding, put all things in confusion, and lead men away 
1o idle controversies and subtleties, without number.* 

7. Lastly, there are Idols which have got into the human mind, from 
the different tenets of philosophers, and, the perverted laws of. demon- 
stration. And these we denominate Idols of the 'T'heatre; because, all 
the philosophies that have been hitherto invented or received are but as 
so many stage-plays, written or acted, as having shewn nothing but 
fictitious and theatrical worlds. Nor is this said only of the ancient or 
present sects and. philosophies, for numberless other fables, of the like 
kind, may be still invented and dressed up, since quite different errors 
will proceed from almost the same common causes. Nor, again, do we 
mean it ouly of general philosophies, but likewise of numerous prin- 
ciples and- Axioms of the sciences, which have prevailed through tra- 
dition, belief, and neglect. . But these several kinds of Idols must be 
more fully and distinctly shewn, that the mind may be upon its guard 
against them. 

8. 'The mind has this property, that it readily supposes a greater or- 
der and conformity in things than it finds; aud, though many things 
in nature are singular, and extremely dissimilar, yet the mind is still 
imagining parallels, correspondencies, and relations between them, 
which have no existence, — Hence the fiction, that all the celestial bodies 
moved. in. perfect circles ; hence the fictitious element of fire, with its 
orb, was added to the three sensible elements, to make them four ; and 


such kind of dreams, Nor does this folly prevail only in tenets, but ' 


also in simple notions. : 

9. When the mind is once pleased. with certain things, it draws all 
others to consent, and go along with them ; and, though the pówer and 
number of instances, that make for the contrary, are greater, yet it 
either attends not to them, or despises them, or else Yeinoves and rejects 


them, by a distinction, with a stroag and pernicious prejudice to mains 


tain the authority of its first choice unviolated. And hence, in most 
cases of superstition, as of astrology, dreams, omens, judgements, &c. 


those who find pleasure in such kind of vanities, always observe where | 
the event answers, but slight and [5 by the instances where it fails, 


"which are much the more frequent. 


nuch "This mischief diffuses itself still 
more subtilly in philosophies and 


he sciences, where that which has 


once pleased infects and subdues all other things, though much more. 


* See Mr. Locke's Essay upon Human Understanding. 
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substantial and valuable than itself. And, though the mind were free 
from this delight and vanity, yet it has the peculiar and constant error 
of being more moved and excited by affirmatives than by negatives, 
whereas 1t should duly and equally-.yield to both. — But, on the contrary, 
Fi the raisiag of trüe Axioms, negative instances have-the greatest 
lorce. * 

10. 'The human intellect is most moved by-those things that strike 

and enter it all at once, so as to fill and swell the imagination ; but, for 
1he rest, it feigns and supposes them, after a certain imperceptible 
manner, to be hike those few that possess the mind, whilst the under- . 
standing is quite slow, and unfit to pass so readily to remote and dis- 
similar mstances, whereby axioms were tried as 1t were in the fire,t 
unless the task be imposed upon it by severe laws, and a potent au- 
thonrity. 
P nis "The human understanding shoots itself out, and cannot rot ; 
but still goes on, though tono purpose. "Ihus it is inconceivable there, 
should be any bounds to the universe; yet it constantly, and, as it 
were, necessarily recurs, that there must be something farther. So, 
egain, it cannot be conceived how eternity should have flowed to the 
present time; and there is the like subtilty as to the infinite divisibility 
of lines, &c. all arisimg from the weakness of human thought. But 
this impotence of the mind proves more pernicious in the discovery of 
causes; for, although the highest universals in nature ought to be 
positive things, because they ave found, and cannot be made, yet the 
understanling, not knowing how to stop, is still desirous of greater 
satisfaction ; and, endeavourimg tostretch farther,lights upon final causes, 
which are plainly of thenatureof man, rather than of the nature of the 
universe. And from this fountain philosophy bas been strangely cor- 
rupted.  Foritis as senseless and unphilosophical to expect causes in 
the most general cases, as not to require them in such as are subor- 
dinate. "laco . 

19. 'The light of the understanding is not a dry or pure light, but 
drencbed in the will and affections, and the intellect forms the sciences 
accordingly ; for, what men. desire should. be true, they are most in- 
Eniea to believe. The understanding, therefore, rejects things difficult, 
as being impatient of inquiry, things just and solid, ;because they limit 
hope, and the deeper mysteries of nature, through superstition ; it re- 
jects thelight of experience, through pride and haughtiness, as disdain- 
ing the mind should be meanly aud waverily employed ; it excludes 
paradoxes, for fear of the vulgar. And thus the affections tinge.and 
infect the understanding, numberless ways, and. sometimes imper- 
ceptibly. - : R d OUAIS - , 

| 13. But much the greatest impediment and deviation of the under. . 
&tanding proceeds from the duluess, incompetency, and fallacies, of the 
senses; whence the things that strike the sense unjustty over-balance 
those that«lo not strike it immediately : so that contemplation usually 
ends with sight, and little or no observation is made of things invisible. 
And hence all the operations of the spirits, included in tangible bodies, 
| all subtile orgauizations, and the motions of the parts, are unknown tg 


* As will'e mere fully shewn hereafter. See Part YI. Sect, TI. 
4 See above, Sect. I. Aph. 14, and hereafter, Part I» Sect. V. 
| For, fipal causcs are only expected to be such as satisfy the mind, 
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mankind; add yet, unless tliese are discovered and brought to light, 
nothing very considerable can be done in nature, with regard. to works. 
Nay, t e properties of the common air and numerous bodies of greater 
gubtlety than that, remain almost unknown; for sense, of itself, is a 
weak and erroneous thing. Nor can instruments, for àmproving and 
sharpening the senses, be here of any great service, all true interpre- 
tations of nature being made by: proper and apposite instances and ex- 
periments, wherein sense judges of the experiment only, and the expe- 
riment judges of nature, and the fact. : 

14. ''he understanding is, by reason of its own nature, carried on to 
- abstráction, and fancies those things to be constant, which are wavering ; 
but it is better to ilissect nature, than to abstract her,* as was practised 
by the school of Democritus, which went farther into nature than any 
of the rest. And as matter is principally to be considered in all its 
schemes and organizations, so likewise are pure action, and the laws of 
"action, or motion; but for the Aristotelian forms,they are Idols, or 
figments of the mind, unless we call the laws of motions, forms. 

15. And this kind of idois are what we term Idols. of the, Tribe, 
which have their origin either from —1. the uniformity of the human 
spirit;t^9. its prepossession;l| 3. its narrowness ;$ 4. its restless mo- 
tion ;** 5.the tincture of the affections;tt 6. the incempetency of the 
senses;tt or, 7.the manner of the impression.||||.. : 

16. Idols of the Den take their rise from the peculiar nature of every 
particular person, both with regard to soul and body, asalso from edu- 
cation, custom, and accidents. "This kind is various and manifold ; 
but we will touch upon such as require the greatest caution, and have 
&he greatest force to pollute the understanding. 

-17. Men are fond of particular sciences and studies, either because 
they believe themselves the authors and inventors thereof, or because 
they have bestowed much pains upon them, and principally applied 
themselves thereto. And such men as these, if they afterwards take to 
philosophy and universal contemplations, generally wrest and corrupt 
theni with their former conceits, of which we have a signal example 1n 
Aristotle, who made his natural philosophy such an absolute slave to hís 
logic, as rendered it contentious, and in a manner useless, The tribe 
of chemists, from a few experiments of the furrace, have run up-a 
phantastical philosophy, of very smallextent. And so Dr. Gilbert 
after he had, with immerise laboàr, prosecuted his magnetical studies, 
presently invented a. philosophy agreeably to his own notion.$8 


—.* IThat is, b king of ] i 
13, Dy masing oi experiments, rather than by contemplation, and reasonine 
upon notions, without the proper facts. p d s ws. 


PURIS is meant of abstract forms; but for physical forms, or the essential and 
cient causeof the peculiar properties of things, it is the principal design of the Se- 


cond P i S 
ven T of the present Work to shew how they may be discovered. ' See pA. 17, of 


t Seeabove, 4ph.45. . || See ph. 46, $ See Aph. 47. 
v. ** See Aph. 48. (Tt See4ph. 49. — ti See Aph. 50. lll| See Mp. 51. 


$8 Thus we see of later date ici 
à , when Mathematicians apply to physics, medici he- 
mistry, &c. they render them all mathematical ;; when Chemists PEN to meni. 


dicine, &c. the I i 
: they render them chemicals so when Divines app] i 
often render jt scriptural, &c; See below, Aph, 65; MET HEODNS is 


i 


^ 
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18. The great and radical difference of capacities, as to philosophy. 
and the sciences, lies here, that some are stronger and fitter to observe 
the differences of things, and others to observe their correspondencies, 
For a st ady and sharp genius can fix its contemplations, and dwell and 
fasten upon allthe subtlety of differences ; whilst a sublime and ready 
geuius perceives, and compares, the sinallest and most general agree- 
ments of thiuzs. But both kinds easily fall into excess, by grasping 
either at the dividing scale, or shadows of things. 

19. Some men of genius are wrapt up in the admiration of antiquity, 

' others spend themselvesin a fondness for novelty, and few are so tem- 
pered as to hold a meaa, but either quarrel with what was justly laid 
down by. the ancients, or despise what is justly advanced by the mo- 
derns. And this is highly prejudicial to philosophy aud the sciences, 
$5 being rather an affectation of antiquity, or novelty, than any true 
judgement; for, truth is not to be derived from any felicity of times, 
which is an uncertain thing, but from the light of nature and experience, 
which is eternal. 'l'hese affectations, therefore, are to be laid aside, and 
care taken that the understanding be not hurried by them into con- 
sent.* PUN c 
. 90. 'To contemplate nature and bodies, in their simplicity, breaks 
and grinds the*understanding ; and, to consider them in their composi- 
tions and configurations, blunts and relaxes it, as appears plainly upon 
comparing the school of Leucippus and Democritus with the other 
philosophies. For, the formeris so taken up with the particles of things, 
as almost to neglect. their structure, while the other views the fabrication 
of things with such astonishment, as not to enter into the simplicity of 
nature. Both these contemplations, therefore, are to be taken up by 
turns, that the understanding may at once be rendered more piercing 
and capacious, and the inconveniencies above-mentioned, with the Idols - 
thence arising, be prevented. . 

91, And, in this mahner, let contemplative prudence proceed, in 
chasing and dislodging the Idols of the Den, which principally have 
their rise, —1. from prevalency ; 2. the excess of composition and divi- 
Sion ; 3. affections for times; or, 4, from too great or too small a size of 
objects.T And, in general, whoever studies the nature of things, should 
hold for suspect whatever powerfully strikes and detains the mind, and 
use so much the greater caution to preserve his understanding pure and 
equable in such kind of tenets. 

29. But none are so troublesome as the Idols of the Market, which 

' insinuate themselves into the mind, from the association of words and 

terms. For, though men believethat their reason governs words, it also 
happens that A ods retort, and reflect their force upon the understand- 
ing; whence philosophy and the sciences have been rendered $o* 
phistical and. unactive. Words are generally imposed according to 
vulgar conceptions, aud divide things by lines that are most apparent 
to the understandings of the multitude : and, when a more acute under- 
standinz or a more careful observation would remove these lines, to 

lace them according to nature, words cry out, and forbid it. And 
dienct it happens, that great and serious disputes of learned men fre» 


* How much rega:d has been had to this Aphorism, in the late contests for and 
against the superiority of ancient and modern learning! 


* Sec Aph. 54, 55,56, 57. 1 Differences, er distinctions. 
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quently terminate in controversies about words and legs vite it ge 
better to begin with, according to the prudent method of the Mathe- 
maticians, and reduce them toorder by definitions. But in natural and 
material things, even these definitions canuotrremedy the evil; because 
definitions themselves cousist of words, and words generate words, so 
that, of necesity, recourse must be bad to particular instances, their 
series, and orders, as we shall shew, when we come to the manner of 
raising notions and Axioms. | 

93. 'The Idols which words impose upon the understanding are of 
two kinds, as being either the pames of things that have no existence, 
or the names of thiugs that do exist; but names confused, ill defined, 
and rashly and irregularly abstracted from things. Of the former kind 
are such as fortune, the primum mobile, the orbs of the planets, the 
element of fire, and thelike figments, which arise f: om imaginary and 
false theories. For, as there are things that, through want of being ob- 
served, remain without names, so there are names coined; upon phan- 
tastical conceits, aid have no thing corresponding to them. Idols of 
this kind are dislodged by a constant rejection and repeal of theories 
and phantastical notions.* v Pura ; 

24. But the other kind, raised by a wrong and unskilful abstraction, 
1s intricate and deep rooted. For example; let us choose any word, as 
the word moisture, for instance, to try how far the things agree which 
are signified by it, and we shall find it no other than a confused mark of 
different actions, that are inconstant and irreducible to one another. 
For moisturesignifies,—1. that which can easily diffuse itself round 
auother body ; 2. that which is indeterminable of. itself,-and cannot fix ; 
3. that which yields easily every way ; 4. that which readily divides and 
scatters itself ; 5. that which easily unites with itself, and collects to« 
gether; 6. that which easily flows, and is easlly put in motion ; 7. that ^ 
which readily sticks to &nother body, and wets it; 8. thatwhich is easily 
melted; or reduced from a solid to a liquid, And, therefore, when thia 
term comes to be published and imposed, with an exception of some 
of thesignifications, flame will be moist; with the exception of others, 
air 15 not moist; and, agaimm, with some other exceptions, fine powders 
and glass are moist, . Whence it easily appears that this notion is in- 
considerately taken from water only, and some other common and ob- 
yious liquors, and not duly verified. E : 

25. lhere are also certain degrees of error and depravity in words, 
The least faulty kind is that of the names of. substances, especially the 
lower species, which are well deduced; for the notions of chaik and 


- clay are just, but the notion of earth inadequate. "The tribe of actions. 


1s more faulty, such as generation, corruption, en alterition; but the 
notions of qualities, except the immediate objects of sense, are the 
most depraved, as gravity, levity, tenuity, density, &c.— Yet some of 
these notions must, of necessity, be juster than others, in all the kinds, 


Secording to the number of instances that have fallen under the 
senses, t 


* Mr. Locke's Essa di t 
TIENS ARS y upon Human Vnderitan ding, Gbap. of Words. $eealso here- 


"Wn language formed and verified after the manner here indicated, is ereatly wanting 
philosophy ; and perhaps cannot be completed, till phitosophy itself is perfected, 


: 1 Whence it is plain, that a just language cannot be formed without a cornpetent 
nowledge of philosophy, 
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T | 
' 96. But for the Idols of the ''heatre, they are neither innate, ner 
secretly insinuated into the undérstanding, but plainly palmed upon it, 
and received from fabulous tlieories, and the perverted laws of demon- 
stration. To undertake a confutation of these, is by no means con- 
gruous with what we have already advanced;* for, where neither prin- 
ciples nor demonstrations are agreed upon, there can be no arguing. 
And this happens fortunately, to leave the ancients possessed of their 
glory; we can detract nothing from them, whilst the question is only 
concerning the way.T And acripple im the right way may beat a racer 
in the wrong one. Nay, the fleeter and, better the racer is, who.has 
once missed his way, the farther he leaves it behind. Our method, 
however, of discovering the sciences, does not much depend upon sub- 
tlety and strength of genius, .but lies" level to almost every capacity 
and understanding, For, as it requires great-steadiness and exercise of 
'*he hand to draw a true strait line, or a circle, by the hand alone, but 
little or no practice with the assistance of a ruler or compasses ; so it is 
witn our method. And although there be here no use of particular 
 eonfutations, yet some notice must be taken, - 1. of the sects and sorts 
of these theories ; 2. the false colours thereof; 3, the causes of so great 
an infelicity; and 4. the causes of so lasting and general a consent in 
error; and al) this, that the passage to truth may be made the easier, 
and the understanding the more disposed to cleanse itself, and put 
away its Idols.t 1 


V [consente 


s uds A5 1o so ECUBT QOL LRL c0 S19 


6F THE DIFFERENT PHILOSOPHICAL THEORIES, 


1. 'Tzz Idols of the Theatre, or 'T'heories, are marty, and will pro« ' 
bably grow much more numerous ;]l for, if-men had not, through man 
ages, been prepossessed with religion and theology, and if civil govern- 
ments, but particülarly monarchies, had not been awerse to innovations 
of this kind, though but intended, «o as to make it dangerous and pre- 
judicial to the private fortunes of such as take the bent of innovatmg, 
not only by depriving them of advantages, but also by exposing them 
to contempt and hatred, there would, doubtless, have been numerous 
other sects of philosophies and theories introduced, of kin to those 
that, in great variety, formerly flourished among the Greeks. And 
/ these theatrical fables have this in common with dramatie pieces, that 


- * Secabove, Zph. 35. 

w« Tbe A uthor is extremely apprehensive of being suspected to rival the ancients ; 
which appreheusion, if he had not well guarded against it, might have prejudiced his 
whole design, as indced it in some measure did, and still centinues to do, with many. 

£ Dr. Hooke has familiarized and illustrated some part of this doctrine of Idols, in 
fiis General Scheme, or Idea of the present State of Natural Philosophy. See Hooke's 
Posthumous Works, p. 7 —11. 


|j The number of them has been grea*t, ever since this Piece was writtep. 
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the fictitious narrative is neater, more elegant and pleasing, than the 
true history." à - A à 
2. In general, philosophy receives much matter from a few parti- 
culars, or else but little from many; so that, in both cases, 1t is founded 
on too narrow a basis of experience and natural history, and pronoüncés 
from too.-little knowledge.T y 
3. (1.) (The rational tribe of philosophers hastily take up vulgar 
things from experience, without findimg them to be certain, or carefülly 
examiniug aud weighing them ; and commit all the rest of the work to 
"thought, and the discussion of the wit.I 
4. (2.) Another kind of philosophers labour, with great diligence and 
accuracy, in a few experiments, and thence venture to deduce and 
build up philosophies; and strangely wrest every thing else to these 
experiments.|| 
5. (3.) Lastly, there is a kind of such as mix theology, and traditions 
of faith and worship, with their philosophy ; and the vanity of some 
among them has turned aside, to derive the sciences from spirits and 
angels;$ so that the origi: of. errors,.and false philosophy, is of three 
kinds; viz. |. sophistical ; 2. empirical; aad, 8. superstitious.** 
.. 6. We have an' eminent example of tbe first kind in. Aristotle, whe 
corrupted natural philosophy with his logic, in forming the world of ca- 
tegories or predicaments, passing over the business of rarifaetion and 
condensation with the 7ejune distinction of act and power, asserüng but 
one proper motioi to all bodies, and imposing numerous other fjctions, 
ut his own pleasure, upon the nature of things, being all along rore 
solicitous how men might defend themselves by answers, ahd advance 
something that should be positive in words, thau to come at the inward 
truth of nature.] T — "This will appear to the full, by comparing the 
;philosophy of Aristotle with the other philosopbies, that were cele- 
brated among the Greeks.  Forthe Homoiomera of Anaxagoras, the 
Atoms of Leucippus and- Democritus, the Heaven and Earth of Par- 
snenides, the Enumity and Amity of Empedocles, the Resolution of 
Bodies into the neutral Nature of. Fize, with their return to density, 
according to Heraclitus, all savour soiewhat of natural philosophy aud 
éxperience ; whereas both the physics, aud metaphysics, of Aristotle, 
speak little more than logical terms. — Ít is true; his Books of Animáls; 
Problems, and other pieces. make frequent use of experiments; but 
then he had first pronounced! without their assistance, and did not duly 
consult experience in forming his decrees and Axioms; but after he: 


* Thus the Cartesian philosophy is more azreeable to read than the Newtonian, 


T Commonly in the way of the vulgar Induction above-mentioned, Ap. 17. 
t$ See more of this below, 4ph. 63, j 


l| See below, Mph.64. 


8 Thus irl particular. chemistry and natural maeic i 
m b eif ; nistry and lagic have been thought derived from 


*** See below, 4ph.65, 


Su AM edaqd n in Europe is chiefly Aristotelian, we should have a strict watch 
feieet n a philosophical inquiries, writings, and discourses, that we are not 
eH ki ith / ristotelian actions. It should seem as if all, our. common reasoning 

€cted with Aristotelian prejudices, so as to be affectedly logical and captious, ra- 


ther than j ; AY ; 
Mer, po ips ds philosophical; or for med upon the true naturc of things, See here« 
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had passed judgement, according to his own humour, he winds expe- 
rience rouud, and leads her captive to his opinions, And, upon this 
acceunt, he is more culpable than his modern followers, the scholastic 
philosophers, who meddled not with experience at all. 

64. But the empirical philosophy produces opinions more deformed 
and moustrous than either the sophistical or the rational, as not being 
founded in the light of' vulgar notions, (which, though slender and su- 
perficial, 18 yet 1n some sort universal) but rests in the narrow confines 
and obscurity of a few experiments. Whence such a philosophy -p- 
pears probable, and in a manner certain, to the men who daily converse 
with these experiments, and thereby deprave their imagination,* whilst 
to all others 1t seems incredible and vain. We have a notable example 
hereof in the chemists, and their doctrines, though the like, at this 
time, perhaps, is not to be found, unless in. Gilbert's philosophy. 
Yet the caution, with regàrd to these philosophies, should by no means : 
be passed over, because we foresee, and venture to foretel, that if man- 
kind, being admonished by us, shall at length, in earnest, betake 
themselves to experience, and lay aside sophistical doctrines; even 
then, through an over eager and precipitant hurry of the understanding, 
aud the desire it has of bounding er flying to geuerals aud first prin- 
«iples, there will be great danger from these narrow philosophies,T 
which i5 an evil we ought to remedy. 

65. Butthe corruption of philosophy, from the admixture of su- 
perstition and theology, 1s much more extensive and pernicious, either 
to whole bodies of philosophy, or their parts; for the understanding is 
as subject to the impressions of fancy, as to the impressions of vulgar 
notions. "T'he disputations, or sophistical philosophies, may indeed in- 
trap the understanding, but the superstitious, tumid, and, as it were, 
poetical kind, flatters and courtsit more; for men havea certain pride 
of the understanding, as well as of the will, especially men of elevated 
genius|| Md 

We meet with an example of this kind among the Greeks, and prin- 
cipally in. Pythagoras, though joined with a gross and burthensome 
superstition;$ but a more dangerous and subtile one in Plato, and his 
school.** The same kind of mischief likewise happens in the parts of 
the other philosophies; as, by introducing abstract forms, final causes, 


«nd first causes, commonly omitting those that are intermediate. And 


in this case the utmost caution should be used, for nothing is more 


** "That is, give ita bent some one particular way, as we see in those who have long 
applied themselves to a certain trade, the discovery of the longitude, the making of 
gol , the writing a certain book, or the prosecuting any one set of experiments ; for 
thus, without a. prudent change and intermixture, of studies and employments, the 
mind will be warped, and strangely draw foreign things to some consent with those un 
der consideration, or else-neg/ect and overlook whatever does not immediately regard 
the present view. Si 

4 Thus, though there is always some one reigning or general philosophy, yet almost 
every inquirer into nature has a particular lesser system formed upon- his own expcri- 
ence. This appears remarkably in the Members of the Royal Academy of Sciences. at 
Faris, &c. ] 


1 Regard is had thereto through the whole course of the Work. 
|| See below, Ap. r1. 

$ See hereafter, 4ph. 105. 

** Sec below, ZAph. 75, 76, 77, 96, 105» 
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pernicious than to canonize errors; and to venerate vanities should be 
accounted the pest of the understanding. Yet some of the moderns 
have so far indulged this strange levity, as to endeavour the founding of 
natural philosophy upon the first chapter of Genesis;* the book of 
Job, and other parts of sacred writ, thus seeking the dead among the 
living. And this vanity is so much the rather to be restrained and sup- 
| pressed, as, from the wild mixture of divine things with human, arise 
not only phantastical philosophies, but heretical religions. Jt is, 
taerefore, of great importance, with a sober mind, to give to faith no 
more than the things that are faith's. And thus much for the bad 
authorities of philosophies, which are founded, 1, in vulgar notions ; 
9, scantiness of experiments ; and, 3, in superstition.T Lt 
- 66. We proceed nextto the corrupt matter of contemplation,|| espe- 
. eially in natural philosophy. 'The understanding is perverted by the 
sight of things performed in the mechanic arts, which generally alter 
the 'bodies by composition or separation ;$ whence mien are apt to 
imagine that something of the like kind happens in all natural bodies ; 
and from this notion the figment of the elements, and their uniting to. 
compose all natural bodies, had its rise. Again, when men contem- 
plate nature in her freedom, they meet with different species or ap- 
pearances of things, as animals, vegetables, minerals, and hence 
readily imagine there are in nature certain primary forms, or differences, 
which she endeavours to disclose or educe; whilst the other varieties 
proceed from some impediments and deviations of nature in her work, 
or from the struggle of ditferent species, or bodies, together, and 
the transplantation of one into another.*" "The former imagination 
produced the notion of primary or. elemental qualities, and the latter 
that of.occult qualhties, or specific. virtues; both which are owing 
to the empty abridging of contemplations, whereia the mind resting, 
is kept from more solid knowledge. But physicians operate better 
by means of the secondary qualities, and. virtues of things, such as 
those of attracting, repelling, attenuating, discussing, ripenmg, &c. 
and might have advanced much farther, but for that fruitless abridge- 
ment by the above-mentioned elementary qualities, and specific virtues, 
wherewith they corrupt the others, which are justly observed, either by- 
reducing them to primary qualities, and. their subtile and incom- 
mensurable mixtures, or by not carrying them on, with continued dili- 
gence and observation, to third and fourth qualities, but unseasonably 
breaking off the cousideration. Nor are these, and the like quali- 


* Sce Dr, Keil's Philosophical Examination of certain Theories of the Earth. 
$ This cation appears to have been too little observed by the modern philosophers. 
1 Asisshewn in the preceding Aphorisms, 63, 64, 65. 


T. Pis. Where erroneous notions are formed of things 5 and applied, by the mental 
powers, inthe building up of philosophy. 


si And hence mechanics and chemists are frequently deceived, when they suppose 
j at nature separates and joins bodies, after the manner that men join and separate 


5* As when monsters are produced. 
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fies, tó. Be inquired after only in medicines for the humau body, 
but also in the changes of ell other natural bodies.* : 

But it is much more prejudicial, that the quiescent principles, 
whereof things consist, should be studied and inquired into, and 
not the moving principles whereby they act; the former relating 
to discourse, but the latter to works. For those vulgar differences 
of motion in the common natural philosophy, such as generation, 
corruption, augmentation, dimiuution; alteration, removal, &c. are 
of little significancy, as meaning no more than that if a body;. 
otherwise unmoved, be put out of its place, this is removal; but 
if the place and appearance remain the same, and the body be 
changed in quality, this is alteration ; and if, from such a change, 
the bulk and quantity of the body. do uot remain the same, this is a 
motion of augmentation, or diminution; but if bodies are so far 
altered as to change both appearance and substance, and turn into 
others, this is generation and corruption. Dutthese are mere popular 
notions, that no way enter into nature, being only the measures and 
periods, and not the species, of inotion;T aud pointing out only how. 
far, and not by what means, things have proceeded. Nor do they in- 
timate the appetites of bodies,f or the operations of their parts, but 
only when the motion exhibits a thing to the sense, in a gross manuer, 
different from what it was; men there begin their distinetion. Nay, - 
when they would intimate any thing, as to tle causes of motions, 
aud raise a division from them, they idly introduce a. jejune distinction 
betwixt natural and violent motion, this itself being but a mere vulgar . 
conceit; for all violent motion is truly natural, the external efficieüt 
only setting nature otherwise at work than she was before. | 

Ón the other hand, if any one should observe that bodies have an 
appetite to touch each other, so as to prevent a vaeuity or separation. 
in the union of nature, or that bodies have an appetite of contracting 
themselves within their own natural dimensions, out of which, when 
they are either stretched or squeezed,; they immediately endeavour to 
restore themselves, and recover their former state, or that bodies have 
anappetite of coming together to the masses of matter similar to them ; 
that is, the mass of dense bodies towards the globe of the earth: 
these, and all such, are true physical kinds of motion. But the former 
are merely logical and scholastic, as will manifestly appear, by com- 
paring the two together. i: AS 

Nor is'ita less misfortune, that men, in their philosophies and con- 
templations bestow their time in discovering and treating the ultimate 
priciples, or last resorts of nature; whereas, all utility and power of 
acting, lies in te midway.S . But, general y, men cease not to abstract 
nature, till they arrive a£ potential and uninformed matter, or till they 
have divided her so far that they come to atoms, which things, though 


* If light be required on this subject, Mr. Boyle's Inquiry into the origin of Forms 
and Qualities, may beadvantageously consulted. See, in particular, thc Abridgment 
: of his Works, Vol. I. p. 271, 272. : i4 
.« For thespecies of. motion see hereafter, Part II. 4p. 48. 
1 Zix.'The dispositions that bodies have to be affected and altered by each other, 
wpon contact, mixture, &c, as the loadst ne attracts iron, gold attracts quicksilver, &ce. 
J| "This is farther illustrated in the Second Part of the present Work, 


& This isalrcady explained under ZJpAi, 48, 557« Y 
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er so real, make ut little to the advantage of mankind.*—The un^ 
standin g also is to be guarded agalust the excesses of philosophies, 
to the yielding or withholding of assent, because such kind of ex- 
€t uw. ndm fix, and in a manner perpetuate idols, as not. allowing 

any opportunity for their removal. t 
— 'Phese excesses are of. two kinds,—the one belonging to such as pro- 
nounce hastilv, and make the sciences positive and magisterial, the 
"ether to those who have introduced scepticism, and a vague indetermi- 
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revailed, and is in use, among the Aristo 


d scepticism at first in the way of 


(fox tiey declared they meant not to confound 
- imquiry, as Pyrrho and his followers did, but held what they pursued 


ot what they professed as true,) yet, when once 





Ly 


üfine themselves to the severity of inquiry. | But the 
Poo ave before usiis not to lessen the authority of the. 

sense and intellect, and expose their imperfections, but to afford them 
all the helps we can. r 
. And thus much for the severa! sorts of idols, which are all of them 
to be solemnly and for ever renounced, that the understanding may 
be thoro ghly purged' and cleared ; for, the kingdom of man, which is 
founded iu the sciences, cau scarcely be entered otherwise than as the 
kingdom of God,—that is, in the condition of little children.|| 

Corrupt demonstrations serve as the guards and defenders of the mind, 
logical demonstrations being generally such as subject and enslave the 
world to the thouglits of nen, and thoughts to words. whereas ge- 
nuine demonstrations are, potentially, sciences and philosophies thein- 
selves.'*  Forsuch as are the demonstrations, or according as they 

ere conducted wdil or ill, such are the doctrines and speculations 
that follow upon them. "These demonstrations we aut present use 
in the whole process that leads Írom seuse and things, to axioms 





2 


E: 


* Sceabove, /ph. 19, 20, 21, 22. T See hereafter, 4pÀh. 21, 72. 
1 See below, Aph. 71. 


Jl Viz. by discharging all the false complex ideas and unjust notions, enforced or 


imbibed through education, custom, prejudice, particular studies, or any of the causes 
above mentioned. 


$ It must here be remembered, what was said Sboyes AAT E NIASUNMSSS of 
Propositions, propositions of words, &c. Sce Aph. 11, 12, 13, and again 23, 47. 
-. ** See Jph. 0^. india 
as the demonstratio 
truc or efroncous, 


Demonstrations are potentially sciences and philosophies, because, 
ns are just or false, so will thé-docuines that tollow from them 5e 


€ 
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and conclusions, àre fallacious and insufficient.* — 'Thi& process is of 
four kinds, and so are its errors: — 1. "The impressions of the sense ite. 
self are-vicious, for the sense both fails and deceives; but its WM 
are remedied by substitution, and its fallacies by rectification. T — 
2. Notions are ill formed from tlie impressions of the senses, and prove. 
indeterminate and confused, but ought to be clear and well limited.f 
3. Induction is faulty, as inferring the principles of the sciences by 
simple enumeration, without duly excluding, resolving, and separa- 
ting, things and natures.|| — 4. Lastly, that method of invention and 
proof which first raises the most general principles, then applies the 
intermediate axioms thereto, and tries them, is the mother of errors, 
and the destruction of all the sciences.S 

. But experience is by far the best demonstration, provided it dwell in 
the experiment ; for, the transferring of itto other things, judged alike, 
1s very fallacious, unless done with great exactness and regularity.— 
But the present method of experimenting is blind and. stupid ;4| and, 
therefore, whilst men wander, and hold no certain course, but take 
advice only as things occur, they are hurried round to abundance of 
particulars, without advancing forward. . And sometimes they are 
pleased, sometimes discoucerted, but always find matter of farther in- 
quiry."* ]t commonly bappens, that men make experiments shghtly, 
and, as in the way of diversion, somewhat varying those already knowng. 
and, if they succeed not to their expectation, they grow sick of the 
attempt, and forsake it. Or, if they apply in earnest te experiments, 
they commonly bestow all their labour upon some. one thing, as Gil- 
bert upon the loadstone, and alchemists upon gold. But this proce- 
dure is as unskilful as itis fruitless; for no man can advantageously 
discover the nature of any thing in that thing itself, but the mquiry 
must be extended to matters that are more common.T t ee 
"Again, if men do prosecute any science or doctrine, in the way of 
experiment, yet they generally go off to practice hastily and unpre- 
paredly, and this not so much for the use and. benefit of the practice 
itself, as to receive a kind. of security in some new work, that they 
shall not fruitlessly employ themselves in others; as also, that, from a 
manifestation of their success, they may procure a better opinion of 
themselves, as to what they have in hand. — And thus, hke- Atalanta, 
stooping to take up the golden fruit, they interrupt the course and 
lose the victery. But, in the true course of experience, and applying 
- 3t to new works, we should follow the example of the divine wisdom 


* See above, Aph, 26, 27, 28,29. s Us 
* * qo d 
'* Viz. by means of suitable instruments and experiments. Sec 4ph. 10, 18, 50. 


—]RBut for assisting, rectifying, and verifying, the senses, sec here fter, Part 1I. 
, «ph. 38,39, 40, &c. : T: 
i See Aph. 15, 18, 19, 20, and 40. || See Ap. 14, 18, 19, 20, 21, 22. 
$ See above, Aph. 19, &c. 


4 Not led by any light of knowledge or axioms, but proceeding by conjecture and 
at random. : 


*** IThe remedy for all this is proposed in the Second Part of the Work. 


df Thus, in the inquiry after the means of prolonging life in man, the author first 
inquires into the ways of rendering simpler bodies durable, and endeavours to find out 
the requisites for that purpose,—then transfers so much as is suitable of the discovery 
to the human body. ' 
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$nd order; for, as God, in the first day of creation, made nothing but 
light, allowing one whole day to that work, without creating any ma- 
terial thing therein, so causes and true axioms are first to be drawn 
out from all kinds of experience, and the experiments of light and not 
of profit, to be investigated. — For axioms, duly discovered and. esta- 
blished, will afford plentiful harvest of. practice, and draw after them 
whole sheaves of works.* d 
B At present, .we have only spoke of vulgar experience, as a. false de- 
-monstration, but shall hereafter consider those ways of experimenting, 
Miciutne less blocked up and beset than the ways of judging. 
ut first, we must treat of the signs that manifest the present philo- 
sophy and the sciences to be faulty, as also the causes of" so strange a 
thing; for these are two very useful means of gently and. calmly extir- 
patiug the idols of the mind, as a knowledge of the signs prepares the 
assent, and the explanation of the causes takes away the imiracle. 


- SECTION IV. 


DF THE SIGNS, OR CHARACTERISTICS, OF FALSE PHILOSOPHIEs, 
2. s - 


m ee / dires R 
95 i d.i —f»— 
Pt e v E 





more anci t among the Greeks, as Empedocles, Anagoras, Leucip- 
M Democritus, Parmenides, Heraclitus, Xenophanes, Philolaus, 
kc, ope 


no Schools that we hear of ; (for we omit Pythagoras, as su- 

* It is extremely difficult to convince the mind of this, at least so- far as to make 
men act upon it For philosophers do not seem greatly employed in discovering these 
Causes, and raising these axioms; upon which a serviceable philosophy is'to ba 


founded, 
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perstitious,*) but applied themselves. to the discovery of truth with 
greater severity and simplicity, or with less affectation and show ;—and- 
hence, we conceive,they made a greater progress,t only, through tract 
of time, their works are lost, and superseded. by lighter. «tudies, which 
prove more pleasing, and better suited to the vulgar capacity and af- 
fections ; — time thus, like a river, bringing down to us such things as are 
light and tumid, but sinkingthose thatare weighty and solid. Neither 
were these philosophers clear of the fault of their nation, but had too 
strong an ambition and vanity for building see!s, and acquiring fame. 
But the search after truth is to be held desperate, when it turns aside 
to such empty things as these. "The Egyptian priest judged, or rather 
prophecied, well of the Greeks, —that they would always be children, 
without d. of of knowledge, or knowledge of antiquity ;—and,in- 
deed, they have this property of children, that they are ready at talk, 
bat unripe for generation, their kuowledge being verbal, and "barren 
of works ;—and, therefore, the characteristics of the philosophy in use 
among us, taken from that origin and nation, are false and deceitful.t 
72. Nor are the signs taken from the time and age of the Grecian 
philosophy much better than those taken from the nature of the peo- 
ple. Forthat age had but a very slender knowledge, both of times 
and the habitable world, which is a great defect, especially with such 
as place all things in. experience. For théy had not the listory of a 
thousand years, that deserved the name of a history, but only fables 


.* Tn another place, the author observes, of Pythagoras, that his doctrines and dis- 
coveries principally regarded the founding of a certain religious order, rather than. the 
opening any school of philosophy ; as may appear from the event, because his dec- 
trine prevailed more in tbe Manichean heresy and the Mahometan superstition, than 

DMTY yl qM AT : - 


3. 


among philosophers. a 


T The Autbor, in another place, observes, that 
Aristctle extan: that we may form some tolera 
from the ton themselves ; — but, as to Pyt 
Anaxagoras, Democritus, Parmenides, Xenoph is, &c, th 
cause we have only some fragments. preserved. 6i them, and re 
second hand, or !rom certain rumours ; so that to discover their phil 
greater diligence of: inquiry, and soundness of judgeme. t, to 'balance t 
this the author declares, he had, with the utmost diligence and exa 
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"works of Plato and 











"useless compari 
may be Mor 


manner, as always catching at and receiving vulgar inductions and. a 
that, whoever attentively considers his writings and manner, will id he 
solicitous about natural philosophy, only so far as might serve to! PENAL. 2 

and reputation of a philosopher, and enable him. to grace, or add a certain majesty, 
ot dignity, te his civil or moral doctrines, whilst, at the same time, he corrupted na- 
ture. as much by his theology as Aristotle did by his logic, and approached as near te 
a poet as Ayist.tle did to a sophist, : à 
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ana ne. "M 
13. But of aL the philosophies,. none are mon certam and moble 
than those taken from their fruits —for fruits and the discoveries of 
|" works are as the voucliers and. securities for the tru th of philosophi i 
But from the BEND Lp Greeks, and their descents, through 






igyptians, who bestowed divicity and. consecra- 

iventors of things, had more images of brutes than of 
men; for brutes, by tlieir natural instinct, have made many discoveries, 
whilst men, . with. their discourses and rational conclusion, have made 
few ornone. | M di dE: x 
is trae, the industry of the chemists has produced some, though 
cidentally, and without design, or by varying experiments, as 

do, and not by the rules of art, or from Bl for the 

y which they have imegined is rather hurtful than. advantageous. 
5o likewise : je natural magicians have d'scovered a few hpht things, 
that. ipproach oimposture; and, therefore, as itis a. caution in reli- 
£1o 


n, tbat faith. be manifested by works, au admirable rule may hence 
be derived mto philosophy, viz. that it be judged by its fruit, and 
held as in, atat prove barren; and this the more, - if, instead of 

olives, it produces the thistles and thorns of disputes and 
C TRE T c ' 

74. Signs are also to be taken from the prozress and increase of. plii- 
losophies, : nd the sciences; for, things planted in nature will grow. and 
enlarge, bu: thüines founded in opimion will differ and not thrive; — 
aud, therefore, if the ancient doctrines had not been, like plants 
plucked up and severed from their roots, but still adhered to the womb 
of nature, and were fed by her, that could not have happened, which we 
»ee bas happebed, forthesetwothousand years, — the sciences still remain- 
ing wheretbey were, and almost in thesame condition, without anv consi- 
derable mprovement;—nay, they rather f'ourished most in their ori- 
ginal authors, and. afterwards declined. Oa the contrary, the mecha- 
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nic arts, which are founded in mature and the light of experience, 
and remaining pregnant, as it were, with spirit, so long as they con- 
tinue to please, are ever upon their increase and growth, being first 
rude, then fashioned, and lastly polished, and perpetually improved. 
.. 75. 'T here 1s another sign to be taken from the confession of the au- 
der themselves, now followed by mankind, though this is rather a 
"testimony of thestrongest kind than strictly a sign. — For, though these 
iuthors pronounce upon things with so much confidence, yet ati 
vals, when they come to themselves again, they fall upon com 
of the subtilty of nature, the obscurity of things, and t é insufh- 


"M 





dr, of human ' nature; — and, if this were done in simplicity, 


might deter the fearful from farther inquiry, and stir up others of a 
bnsker aud more'daring. genius toa farther prosecution ; — but, not 
onm acxnquietue only for themselves, they: place beyond the 
bounds of possibility every thing that was either unknown or untried by 
them or their masters, and thus haughtily and invidiously pronounce 
things impossible to art, and bend the weakness of. their own discoves- 
ries, to calumniate nature, and propagate despair. Hence proceeded 
the new school of the Academics, which made profes.ion of scepti- 
cism , and condemned mankind to eternal darkness ;*—hence the opi- 

ion, that physical forms, or the real difference of things, were im- 
r beyond the power of man. to discover ; — hence those no- 





e y persuaded, by this fa!se colour, not to risk their fortunes and 
their labours in things uot only condemned, but already given up to 
despair.f £^ " Bie cry ix 
76. Wemust not omit that other sign, viz. the great disagreement 
among tlie ancient philosophers, and the differences of their schools, 
which sufficiently shews that their way from sense to the understa 
was not well guarded, whilst one and the same subject of philosophy, 
ihe nature of things, was rent and spht iuto so many and such wild 
errors,  Ánd although at present the dissentions and disagreements o 
opinions as to first principles and entire philosophies are in a mani 
extinct,| yet such innumerable questiohs and. controyersies still remair 


among us, as make it. plainly appear, that there is nothing fagpend 


4 
c 






- ** Seeabove, 4ph. 67. | 
x lids. M uu. 
"o4 "The Author has a great regard to the abolishing of these false imaginations.- 
the Second l'art ef the present Work. papse 
t This seems to be a grand obstruction to the improvement of —5] and arts, 


. JqeS NEC 
and extremely difficult to remove, as having not only men's natural in 


e Scd M 
gle with, but also their artificial and learned despondency,. in which sot er and intelli- 
gent persons generally shew their judgement ;—and hence new improvements in E 
clianics, medicine, &c. mect with a slow reception, by those estce ed for sobrie 

and judgement; and, though this slowness may often be well plac et, in general, 
it appears to proceed from a. want of knowing the powers of man and mature, or from 
an inveterate prejudice against the possibility of doing things not done or not believed 
to have been done before, -The following fifth and sixth sections arc directly levelled 


at reforming this error. 
H As chigfly agreeing in Peripatetic doctrine, " 


Uu 


LI NOVUM ORGANUM, 93 


stable, either in our present philosophies, or the manner of our de- 
, : ud n 
monstrations." ; 


draw RM Y latter times into it ;—but the whole is a fallacy ; 
for (1) the works of 


AM 


ing, as light planks supported by sn waves of time; — and. (2) that. 
alone can be justly called consent, 





intellectuals, for men ought 
they have erred'or.done anis, 







| of the philosophies 
(1) from their origins, (29) their 
: [AS s RUNE d tL C MAT ! 
fruits, (3) their progress, (4) the confessions of their own authors, or 
(5) unco nbs 
-* The unes of the common demonstration might give occasion to the in- 
troducing of math: matical ones into physics; and these being the most certain, if 
they could be universally ap. ed, men would then differ in philosophy as little as they 
do now i» mathematics ; but it ma« deserve a serious consideration, whether mathe- 
matical demonstrations, applied to rnatter, are suiwd to the purpose ; or do not, like 
e common syllogism, let nature slip through, and leave the demonstration an empty 
thing. E an 
1 f This aphorism requires a strict attention; and, unless the mind be thoroughly 
convinced of the truth and certainty thereof, the reader will, on many occasions, be 
aptto conceive, tbat, in what follows, the Author is delivering a kind of laborious. 
learned dream, instead of a solid useful work, ' 
2 Har m once highly applauded by the multitude, turned. round to his 
friends, and asked what absurdity he had committed. : : 


|| Because, if tbe consent be general, the vulgar must also be admitted. judges ; 


and we all know what judges Wey are, and what the things must be. that please the 
fnuiutude, 


^. 


$ Sec 4ph.21—77. 
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í SECTION V. 
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9 . 6F THE CAUSES OF ERRORS IN PNHILOSOPHLES, 
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- 78. We next proceed to the numerous and prevalent causes of errors 
and their continuance through so many ages, that men may no longer 
wonder how,the things we advance bave hitherto been. bid from. them, 
and this alone remain the surprize, how they should now come into any 
ene's mind; which, however, in our judgement, is owing to a feli- 
city, and not to any excellence of talent, so as rather to appear the 
product of time than the product of penius.* i 
And (1) so many ages, 1f justly considered, shrink to: a small com- 
pass; for, of twenty-five centuries, wherein the memory and learning 
of mankind have been exercised, scarcely six can be culled out as fer- 
file in sciences, or suitable to their improvement; for, times as well as 
countries have their wastes and desarts. — There can be properly reck- 
oned but three periods and revolutions of. learnmg, — one among the 
. Greeks, another among the Romans, and the third among ourselves, 
or the western nations LOK to each whereof scarcely two cen- 


turies can be fairly attributed. "Phe mildle ages of the world were. 
unhappy as to any plentiful harvest of the sciences. — Nor need we 
mention any thing eitber of the Arabians or the school-men ; who, in 
the intermediate times, rather. round down the sciences by numerous 
treatises, than added to their weight ;T and, therefore, the first cause 
of solittle progress in knowledge is, properly, a scantiness of I 
wellsuited for it. - | ES Ww. 
79. (2) A second cause of very great moment is, that, through all 
those ages, wherein men of genius and learning principally, or even mo- 
derately, flourished ;—the smallest part of human industry has been 
spent upon natural philosophy, though this ought to be esteemed as 
the great mother of the sciences ;[ for, all the rest, iM torn from this 
root, may, perhaps, be polished and formed for use, ' ut can receive 
little increase ;—and, it is manifest, after the Christian religion was-re- 
ceived and gained ground, that much the greater part of the fine ge- 
niuses bent themselves to theology, whereto both the noblest rewards 










* In reading the Author's works, this seems to be the general stumbling-stone :-— 
How should be be able to do more than Plato, Aristo:le, and all the ancients put to- 
'gether? | Shall he only be inthe right, and every body else in the wrong? Sucha 
conceit of a man's own ability is monstroüs, shocking, and intolerable. 'Ihis is reason- 
ing by anticipation, in the common way of men. .But, when the. fury, is over, the 
question to be calmly considered is,-—what has he done ? But, to con ra prejudice, 
and bring the mind better prepared to consider of this question, the Author here en- 
deavours to account for the strargeness of the thing, and to pacify and reconcile 
the mind before he iaforms it. 


* As repeating the same matter over and over again, and new modelling and divi- 
ding it, without making any considerable addition thereto. 


1 Natural philosophy, that is, a knowledge of. nature, appears to be the reat mo- 
ther of. the sciences, because neitherthe arts of speecb, logic, medicine, civil policy, 
mporality, relieion, &c. can be advantageously exercised, improved, understood, of 
institated) without it, and all the mechanical arts depend upon yt. 

* 
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were dnnexed, and all kinds of assistance liberally afforded. And this 
study chiefly employed the third. period of time amongst the Western 
Europeans;* the more, as learning then began to flourish, and con-- 
troversies about religion to arise ;—but, in the preceding age, during 
the second. period, the principal study and labour of the philosophers 
among the Romans were bestowed upon morality, which, to the hea- 
thens, was instead of theology. Besides, the greatest geniuses of 
those times chiefly applied themselves to politics, the large extent of 
the Roman Empire requiring large assistance. But that time wherein 
natural philosophy seemed. principally to flourish among the Greeks 
was of short duration; and, in the still earlier ages, the seven wise 
men, as they were called, all except "Thales, applied themselves to 
moral philosophy and politics ; and when Socrates afterwards brought 
down philosophy from the heavens to the earth, the study of morahty 
mucenied still more, and turned the minds of rien from natural philo- 
sophy. - nte, n 

Nay, that very period of time, wherein natural inquiries most 
prevailed, was corrupted and rendered useless by cavils and 
the ostentation of new opinions; and, therefore, as through these 
three periods natural philosophy was either greatly neglected or greatly 
obstructed, it is no wonder if mankind made little progressinit, whilst 
their minds were wholly bent another way.t 

80. Add to this, that natural philosophy scarcely ever found one, 
among those who studied it, who gave himself wholly up theréto, es- 
pecially in these latter times, unless we should here and there except a 
monk in his cell, or a studious gentleman at his country-seat, whence 
this philosophy has always been but as a, passage and introduction to 
otherthings. And thus the great mother of the sciences is, with sur- 
prizing indignity, degraded to the handmaid, administering to the oc- 
casions of medicine or mathematics, and tending the unripe capacities 
of youth, or giving them their first tincture, for the more commodious 
and successful attainment of other kinds of learning. 

But let none expect any great promotion of the sciences; especially 
in their effective part, unless natural philosophy be drawn out to parti- 
cular sciences ; and again, unless these particular sciences be brought 
back to natural philosophy. From this defect it is that astronomy, 
optics, music, many mechanic arts, medicine itself, and, what seems 
more strange, even moral and civil philosophy and logics, rise but little 
above their foundations, and only skim over the surfaces and. varieties 
of things, viz. because, after these particular sciences are divided off 
and formed, they are no longer nourished by natural philosophy, which 
might give them new strength and increase, as, from the causes and 
genuie consideration of motions, light, sounds, the texture and struc- 
ture of bodies, the affections, and intellectual apprehensions; and, 
therefore, no wonder if the sciences thrive not, whilst they are sepa- 
rated from their roots, t n 

81. Another great reason of the slow progress of the sciences is this, 
that it is impossible to proceed well in a course where the end is not 


* See Aph. 15. 


"T Let care be taken to verif falsi i i ible, 
UE A rat enfy or falsify this account from history as much as possible, 


t This coincides with Aph, 79, 
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rightly fixed and defined. Now the tme and genume end of the 
sciences is no other than to enrich human life with new inventions and 
new powers; but much the greater number of the sciences produce 
nothing in this kind, being merely hirelings and professorial, unless by 
accident sometimes an ingenious artificer, through desire of glory, en- 
deavours after some new invention, which he generally pursues to his 
own loss, whilst the bulk of mankind are so far from proposing to en- 
large the mass of arts and sciences, that they only take from, the pre- 
. sent collection, or covet so much as they can convert to the use ef their 
profession, their own advantage, reputation, or some such narrow and 
inferior purpose.' Butif any oneof the number does ingenuously af- 
fect a science for its own sake, yet he will be found to pursue a variety 
of thoughts and doctrines, rather than a severe and rigid inquiry after the 
truth; or if any exact inquirershould turn up, yet even he will propose 
to himself such a measure of truth as may satisfy his own mind, in as- 
signing the causes of things already known, and not that which may 
procure fresh pledges and earnests of works and new light of axioms.f 
"Therefore, since the end of the sciences has not hitherto been fixed and 
defined by any one, we need not wonder if men have erred and wan- 
dered in the things subservient to.the proper end. ^ 

83. Again, if this end had. been rightly proposed, yet men have 
chose a very wrong and impassable way to proceed in;—and it may 
strike any one with astonishment who duly considers it, that no mortal 
should have hitherto taken care to open and prepare a way for the hu- 
man understanding, from sense and a well-conducted experience, 
but that all things should be left either to the darkness of tradition, 
the giddy agitation and whirlwind of argument,f or else to the uncer- 
tain waves of accident or a vague and uninformed experience, Let any 
one soberly and carefully consider what that way is which men have ac- 
customed themselves to in the inquiry and. discovery of any thing, and 
he will doubtless find, that the manner of inveption most commonly 
used is simple and unartful, or no other than this, viz. when a person 
goes upon an inquiry, in the first place he searches out and peruses 
what has been said upon it by others, in the next place adds his 
own thoughts thereto, and, lastly, with great struggle of the mind, 
solicits and invokes, as it were, his own spirit to deliver him oracles,|| 
which is a method entirely destitute of foundation, and rolls wholly 
upon opinions. A ; m 

Others may chance to callin tbe assistance of logic; — but this is 
only a nominal assistance, for logic does not discover the principles 
and capital axioms upon which arts are built,$ but such only as seem 
agreeable thereto ; and when men are curious and earnest with it, to 
procure proofs and discover principles or first axioms, it refers them to 


** Does not this remain the general case still ? 


T Let the more eminent of the modern inventors and philosophors be examined by 
this rule. 


$ See above, Aph. 10. 


|| This is the theoretical philosopher in his study, -who writes with struggle and 
pains out of his own invention, instead of consulting nature and experience, which 
alone afford materials worth the recording. 


$ Sce Aph, 13, 14, &c. : 


^N 
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fuith, or putsthem off with this trite and common answer, that every 
artist must be believed in his own art.* P am 

"There remains, therefore, nothing but mere experience, w s b -! 
fering itself, is called accident, but, when sought, a : 
this kind of experience is but like loose twigs,t an ^ are Sr d 
about for the right way in the dark, whilst it were much bui c 
ble to wait for day, or light up a flambeau, and then pursue the roa E 
On the other hand, the true methed. of experience first procures the 
light, then shews the way by its means, beginning with NGA phe DER 
and digested experiments, (not such as are wild, scattered, and ram- 
bling,) and thence deriving axioms, and again, from. these axioms, 
well-established sets of hew experiments.| Por the divine word itself 
did not operate upon the mass of things without order. 

Men, therefore, may cease to wonder that the sciences are no far- 
ther advanced, when they have entirely missed the way and quite for- 
saken experience ; or else, bewildering themsel ves therein, have coursed 
about it, as in a labyrioth ; for, it is a well-appointed order that must 
lead, in a continued path, through the thickets of experience, to the 
open plains of axioms. : ": ; 

83. 'fhis mischief has obtained a surprizing spread, from a certain 
opinion, orrivetted conceit, no less tumid than destructive ; as 1f it 
were a diminution to the majesty of the mind to be .long conversant 
in experiments, and such particulars as are subject to senseand confined 
to matter, especially as these things are usually laborious in the in- 
quiry, ignoble in speculation, unpolite in discourse, ungenteel iu the 
practice, infinite in number, and of little sublimity ; the issue of all 
which is, that the true way has not only been forsaken, but also blocked 
up and obstructed, and experience not only deserted and ill-conducted, 
but disdained.$ 

84. Again, the reverence of antiquity and the authority of such as 
bave borne a great reputation for philosophy, and thence the current 
consent, has withheld and almost chained down mankind from ad- 
vancing the sciences, But of consent we have spoken above.** 


z 


* "This baving obtained as an almost general rule, the natural and mechanical phi- 
losophers, even of the present time, are obligeito resort to artizans, mechanics, and 
tradesmen, to discover their practices, and learn of the shops what works are performed 
by art and industry ; whereas, if things were in their proper channel, all arts, inven- 
tions, and works, should flow from natural philosophers, and life owe these. advan- 
tages to them which it now receives from ingenious and inventive mechanica "The 
consideration hereof seems to have occasioned that noble design of Mr. Boyle, to put 
a set of ingenious youths apprentices to several trades, in order, by their communi- 
cations and discoveries afterwards, to improve the state of natural philosophy. 


. T Viz. according to the common expression, a broom or faggot unbound, as having 
little use, till reduced from their straggling state into collections of some forrn or order, 
and fit for certain purposes, ) 


$ In allusion to the light which the Author, in this Work, endeavours to set up, 


l| The method in doing this is shewn in the Second Part. 


5 And surely, if natural philosophy has received any improvement of late, it is 
principally owing to the greater reputation which experience and practicelhaye gained, 
and the Prosecuting, with some tolerable care and order, the business of experiment- 
ing in a variety of subjects. 


'** Sce Aph.77. Sec also Aph, 55, 
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'The opinion which men entertain of antiquity is a very idle thing, 
and almost incongruous to the world ; for, the old age and length of days 
of.the world should, iu reality, be accounted antiquity, and ought 
to be attributed to our own times, not to the youth of the world, which 
it enjoyed among the ancients ; for, that age, though with respect to us 
it be ancient and greater, yet, with respect to the world, it was new and 
less; and, as we Justly expect 4 greater knowledge of things, and a 
riper judgement, from a man of. years than from a youth, on account 
of the greater experience, and the. greater variety and number of 
things seen, heard, and thought of, by the person in years, so might 
mucb greater matters be justly expected from the present age (if it 
knew but its own strength, and would make trial and apply) than 
from former times, as this is the more advanced age of the world, and. 
now enriched and furnished with infinite expenments and observa- 
tions.* 

It must also go for something, that, by means of the long voyages 
and travels, so famous in our times, numerous things have been pro- 
cured and discovered in nature, for giving new light to philosophy ; 
and it would be scandalous for mankind to have the tracts of the material 
globe, its countries, seas, and the heavens themselves, greatly laid open 
to the view of these times, and yet the intellectual world remain within 
the narrow confines of the inventions of the.ancients.T 

It is the greatest weakness to be attributing infinite things to authors, 
whilst we are refusing justice to the author of authors and all autho- 
rity, which is 'Time ; for, Truth is called the daughter of "Time, not of 
Authority; thence it isno wonder if these joint fascinations, viz. of 
authors, of antiquity, and consent, should so far bind the faculties of 
men, as to keep them, like persons possessed, from conversing with 
things themselves.t. j i 

85. And not only the. admiration of antiquity, authority, and con- 
sent, has constrained the industry of men to acquiesce in things already 
discovered, but also an. admiration of the works they have long pose 
sessed ; for, when a man views that variety and beautiful apparatus 
of things introduced and provided by the mechanic arts for human 
uses, he is rather. inclined. to admire the. opulency of mankind than 
entertain a sense of their want; not considering that the original obser« 
vations of. men and the operations of nature, which proved like the 
soul and first mover of all this variety, were neither numerous nor de- 
rived from any great depth of knowledge, and that the rest was owing 


* Let us beware tere is no defect in this argument, Itisto be apprehended that 
many of the arts known to the ancienuts are now lost, particularly the ancient balistics, 
&c.5 and everi if all the knowledge and discoveries of the ancients were continued 
down to us, some will still question whether the capacities of men in later times arc 
equal to those of former. As.to the point of capacity, the Author answers, to avoid 
dispute, that a cripple in the right way may beat a racer in the wrong 5 and, as to the 
knowledge of the ancients, he allows it to have been great, and that only some of 
their superficial and popular philosophies have descended to us. See above, Aph. 71. 
Sothat we can only judge of what we have, though the utmost diligence should, 
doubtless, be used to recover all thearts, inventions, and philosophies, that flourished 
among the ancients. 


T So far as we know of them. 


1 Observe how the Author éndeavours to break the charm, mentioned in the Pres 
face under Aph. 7. j 


|| Viz, the observations upon which they were formed. 
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i evly to the patience of men, and the sübtile or regular motien of the 
hand or instruments. — "Thus, for example, it Is certainly a very subtile 
and accurate piece of workmanship to make a clock, that shall seem. 
to imitate the revolution of the heavenly bodies, and the pulsation 
of the bodies of animals, by a regular and successive motion, and yet 
this depends npon but one or two axioms of nature? — 

And if any one shall consider that subtlety shewn in the liberal arts, 
orthe preparation of natural bodies by the mechanic arts, and the 
like; such, for example, as the discovery of the celestial motions; the 
notes in music, the letters of the alphabet (which to this day are not 
used among the Chinese) ;: or, again, in the mechanic arts, the produc- 
tions of. Bacchns and. Ceres, that is, the preparation of wine, malt. 
liquors, bread, pastry, the furniture of the table, distillations; '&c.; and 
if, at the same time, he reflect through what a number of years all 
these (except distillation, which alone is not ancient) are arrived to 
that degree of perfection wherein we now enjoy them, and yet how little 
ef observation or of the axioms of nature they have in them, (as we ins 
'stanced before in clocks;) and how readily, or, as it were, by obvious 
occasions and necessary considerations, they might be discovered ; will 
easily cease his wonder, and rather pity the condition of mankind, 
that for so many ages there should. have been so great a want. and bar- 
renness of inventions, yet all the discoveries now mentionedt are more 
ancient than. philosophy and the intellectual arts, so that, to say the 
truth, when the rational and dogmatical arts came upon the stage, the 
invention of useful works went off. » dE TAA 
-"Àf a man turns his eyes from the shops to libraries, he way, perhaps, 
be surprized at the immense variety of books he finds; but, upon 
examining and. diligently weighing their matters aud contents, he will 
be struck with amazement on the other side ;' and, after finding no 
end of repetitions, but that men continually treat and speak the same 
things oyer and over again, fall from his admiration of the variety 
anto a wonder at the want and scantimess of those things, which have 
hitherto detained and possessed the minds of men.|[ 

And again, if any one should condescend to regard sueh things 2s 
are accounted rather curious than useful, and take a thorough view of 
the works of the alehemists, or the followers of natural magic, he 
might, perhaps, be at a difficulty which he should withhold, his tears 
or his laughter; for, the alchemist goes on with an etemial liope, and, 
where his matter succeed not, lays the blame upon his own errors, and 
accuses himself. as not having suffciently understood . either the terms 
of his art or his author, whence he either hearkens out for traditions 
end auricular whispers, or else fancies he made some mistake as to the 


bt 





* 


ZUT Vi the law of pendulums, suppose, and elasticity, 
"t Except distillation, which was excepted before. 


i If this, u fai inquirv tü e, it mie | 
H ; upon a fair and full inquiry, shall appear to be the case, it might afford 
& strong argument against. admitting the rational and dogmatical' arts, Or e philoso- 
phy but the practical or experimental kind, s 


sd Hence the Author, in another place, observes, that there is a great. agreement 
uU AMhe Shops of artificers and the libraries of the learned, as both make a great 
5 9* variety, yet contain nothing but infinite repetitions of a few things, or nume- 


Tous applications of à. few principles differently. dres : i 
; s recessed and mo cording 
particular humours, fashions, and exigencies. " ME: ms 2 
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exact quantity of the ingredients or nicety of the experiment, and thus 
repeats the operation without end ; and if, in the mean time, among 
ali the chances of experiments, he throws any. which appear either new 
or useful, he feeds his mind with these, as so many earnests, boasts 
2nd extols them above measure, and conceives great. hopes of what is 
behind. It must, indeed, be allowed, that the alchemists have made 
many discoveries, and obliged mankind with usefulinventions, but 
they are well represented in that fable of the old man who leftan estate 
to his children, (buried. somewhere or other, he told them, in his vin- 
yard,) which they, therefore, fell to dig for with great diligence, 
whereby, though they found no gold in substance, yet they received a. , 
better vintage for their labour. "LR NS ! 
But such as apply to natural magic, and explain every thing by sym- 
pathies and, antipathies, have, by supine and indolent conjectures, 
placed strange virtues and operations in things, and if, at any time, 
they have produced works, they are rather suited to admiration and 
strangeness, than to fruit and advantage. Zu d 
86. And for superstitious magic, if we were disposed to speak there- 
of, it would come first to be observed, that there is only one certain 
and determinate kind of subject, in which the curious and supersti- 
iious arts, through all nations, ages, and religions, could take place, 
and have any effect or impose." But of this we say no more. 1n the 
mean time, itisno wonder if an imagination of great plenty has 
proved a cause of want. big. 
'The admiration of mankind, as to doctrine and arts, which is a 
simple and almost cbildish thing in itself, has- been increased by the 
craft aud artifice of such as treat and deliwer the sciences, who pro- 
pose them with that state and alfectation, or so finely fashioned, and 
bring them so dressed upon the stage, as if they were perfect in every 
part, and so many üinished things; for, to look upon the methods 
and divisions of these teachers, they might seem to contaim and in- 
clude every thing that can fall within the subject; and, though the 
parts are filled up, and in reality little more than empty carcasses, yet 
they pass currently among the vulgar, as having the form and fulness 
of complete sciences.t EIE AE 
But the primitive inquirers after truth, with greater fidelity and. a 
happier conduct, used to throw all the knowledge they determined to 
collect and treasure up for use into aphorisms or short and loose senti- 


** The Author appears to mean that the weak and credulous are this subject. He 
expresses himself, in another place, thus: — The magician, when, according to his 
own understanding, he sees some things effected that are beyond the power of nature, 
and thus supposiag her to be once forced and subdued, he adds: wings to his imaginas 
tion, and scarcely believes the effect to differ according to the degree of more and less 5. 
and, therefore, promises himself that he may obtain the greatest tbings of all, without 
considering that they are subjects of one peculiar kind, wherein magic and supersti- 
tion have had any power and influence, through all nations and ages.—Scee the Sylva 
Sylvarum, under the article Imagination and Sympathy. di 


* This inconvenience is very apt to attend the writing of systems and bodies of 
sciences, where tbe writer, having the matter before him, seldom. considers of any 
thing more than how to give it the best form, and. render it most agreeable to the 
Reader. 'This, though it may usually be csteemed a. laudable thing, has yet a perni- 
cjious effect, and, doubtless, retards the advancement of the sciences, whence it 
should be avoided by philosophers and severe inquirers into truth, as u kind of impos- 
ture. —- See Techirnhaus, Medicina Mentis in init. 
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ranged into method, without professing or pretending to 
2E NES osi art.*— But, as the case now stands, it 1s np 
wonder if men make no Spy progress in those things, whieh are de- 
iver if already perfected. m 

M OUIP ads of ntiquity have also received an additional reputation 
and credit, from the vanity and levity of such as offered new ones, es- 
pecially in the effective and eperative part of natural philosophy ; for 
certain boasting and fantastical persons, partly throu gh credulity and 
partly through imposture, have amused mankind with great prolonga- 
tion of life, the retardation of old age, the mitigation of pam, the re- 
pair of natural defects, cures for the deceptions of the senses, the way 
ef bending'and exciting affections, the illumination and exaltation of 
the intellectual faculties, the transmutation of sabstances, the strength 
ening and multiplying of motions at pleasure, the im pressiens and. al- 
terations of the air, the bringing dowu and. procuring of celestial in- 
fluences, the devination of future events, the representation of things 
remote, the revelation of secrets, &c. "'l'he truth 1s, tittre seems to be 
the same doctrines of philosophy between these vanities and the real 
arts as there is between the historical narrations of the exploits of Ju- 
lus Cesar or Alexander the Great, and the achievements of Amadis 
de Gaul or Arthur of Britain; for, those celebrated Emperors are 
found, in fact, to have accomplished greater things than the other 
shadowy heroes are even feigned to have done, and yet this, by such 
means as no way fabulous or monstrous ;—nor should it detraet from 
the credibility of real history, thatit has sometimes been injured and 
abused with fables. In the mean time, itis nót strange that a great 
prejudice should be raised against new proposals, especially those rela- 
ting to works, upon acceunt of these impostors, who have attempted 
the like, whence the excess and disdain of vanity have, even at pre- 
sent, left no spirit for such great designs. 
:.88. But the sciences have been much more hurt by pusillanimity 
and the slenderness of the tasks which meu proposed themselves; and 
yet, to enhance the mischief, this pusillaniuuty is not without its pride 
and disdain. 

For, first, it is a common excuse with every artist, to lay the imper- 
fection of his art, as a reproach, at the door of nature, and what his 
art does not perform, to pronounce, from that art, unpossible in the 


,* The Author thus enforces the present consideration in another place :—the first and 
most ancient inquirers after truth, witb more sincerity and better success, threw the 
knowledge they gathered from the contemplation of things, and proposed to lay up 
for service, into aphorisms or short and independent expressions, which, shewing in- 
yentions naked as they were, and at the same time indicating the spaces that remained 
to be filled with discoveries, they were hence the less deceived, and men's thoughts and 
minds the more excited to judge and discover. On the contrary, the present method 
is, to place the sciences in such a light as may procure them the most credit, not ex- 
cite the judgement, and, bv a severe authority, to stop inventions in the bud, so that 
the sciences now descend, as in the persons of. master and scholar, instead of inventor 
and improver, whence no wonder if they are not advancad. í 


T Viz. excess on oneside and disdain on the other, or on the side both of project- 
91s and anti-projectors, 


t And under this disadvantage the Author lay in his great designs for enriching the 
kingdom by mineral Works, erecting his Solomon's College, his inquiries tor prolong- 
Jn life, commanding the winds and the weather, his new logic, &c, 
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mature of things, and certainly the art. will. not be condemned, whilst 
itself is the judge;— nay, the present philosophy contains and patro- 
mizes some opinions, which, if dilgently examined, wholly tend to 
persuade mankind that nothing great or very commanding over nature 
can be expected from art, or the human powers, (as we instanced 
above, in the difference betwixt solar and culinary fire, composition, 
iuixtuye, &c.") which, in the result, is no other than maliciously to 
limit js faculties, and to invent and introduce an artificial. despair, 
that shall not only disturb and 'unsettle our hopes and expectations, 
but take away the motives to industry, cut its sinews, and disappoint 
er prevent all the chances of experience, whilst the artist is only soli- 
€itous about this, that his art should be esteemed perfect ; thus endea« 
vouring at an exceeding vain and destructive glory, in having it be- 
hieved tbat every thing not yet discovered and understood is absolutely 
impossible to be found out or known ;t and, if any one applies him- 
self to nature, ahd endeavours to strike out something new, yet he 
will generally propose and fix upon some one invention, without far- 
ther search,—f.r example, the nature of the loadstone, the tides, the 
theory of the heavens, and the like, which seem to conceal some se- 
«ret, and have been hitherto unsuccessfully explained ; whereas it is in 
the highest degree unskilful to examine the nature of any thing in that 
thing itself; for, the same nature, which in some things lies hid and 
concealed, appears open and obvious im others, so as to excite observa- 
tion in the one, and to pass unobserved 1n the other ; thus the nature 
of consistence is not taken notice of in wood or stone, but shghted 
under the term of solidity "without farther imquiry'into its avoidance 
of separation or solution of continuity; whilst the same thing appears 
subtile and of deeper inquiry, in bubbles of water, which throw 
themselves into thin skins of a curious hemispherical figure, in order, 
for the instant, to avoid a solution of continuity. eae si bs 
And agein, those very things which are accounted secrets have, in 
other cases, a common and manifest nature, which can never be dis- 
covered whilst the experiments and thoughts of men run wholly upon - 
them ;j and generally those things are esteemed new iuventions in me« 
chanical works that are no moré than better ways of finishing, adorninz, 
joining, compounding, rendering more commodious, enlarging, or 
contracting, the bulk of the old ones, and the like.[| éd 


- ** See Aph. 75. : : 
ap Some will confine this to the more illiterate mechanics and artissns, and others 
«extend it to-the liberal sciences, medicine, philosophy, &c. 
^ i "This transmutation, though expressly endeavoured after to little purpose in some 
ies, yet in others seems to occur almost spontaneously,—See Sylva Sylvaram, under 
the articles Alterations and Transmutations. à 


ll In another place the Author observes, that, if a mechanic happens to add some 
ornament and a greater lustre to any former invention, or combincs two or threc 
"things that before were separate, or fits them. more commodiously for practice, or ex- 
hibits the thing either in a gréater or a less bulk, he presently writes himself in the 
list of inventors ; whence men, 1, disdain the invention of new arts and works as an 
idle, fruidless, and suspected endeavour ; or, 2, believe that there are noble inventions 
discovered, but that they lie concealed, with the utmost silence and caution, in a few 
hands; or, 8, take these smaller additions and. alterations of invention for new disco- 
weries. All which tends to turn men's minds aside from the true and laborious 
moethod of inaniry, and prevents such tasks and discoveries as are worth" of man- 
kind. ü pm VO ANER d . e^ 


wx 


NOVUM ORGANUM. (e oU88 


"So that it is no wonder if noble and. worthy inventions, suitable to. 
the dignity of mankind, are not brought to light, whilst men contetit 
and please themselves with such slender and childish performaneés, 
and at the same time imagine that they perform great mutters by 
- 89. We must not omit that natural philosophy has, through all ages; 
liad a troublesome and difficult adversary to contend with, viz. super- 
stition, and the blind furious zeal of religion ; for, we find among the 
Greeks, that they who first assigned the natural causes of thunder 
and storms, whilst the ears of men remained unaccustomed to such ex- 
planations, were condemned for impiety against the gods." — Nor did 
those meet with much better fate from some eminent fathers of the 
Christian church, who, upon infallible demonstration, which no man 
4n his senses would now oppose, asserted the spherical figure of the 
earth, and, consequently, the existence of antipodes. 

"Aud, as matters now stand, itis still more difficult and dangerous 
to discourse upon nature, by reason of the summaries and methods of 
he scholastic divines, who, having imperiously reduced theology to 
order, and fashioned it into an art, have, at the same time, blended 
too much of the thorny and contentious philosophy of Aristotle into 
.the body of religion. : tab ur 

And to this head belongs, though in a different respect, the labours 
of such as have ventured to deduce and confirm the truth of the Chris- 
tian religion, from the principles and authorities of philosophers ; thus, 
with great pomp and solemuity celebrating the inter-marriage of faith 
and sense, as a lawful conjunction, and soothing the minds of men 
with a pleasing variety of matter, though at the same time rashly and 
unequally intermixing things divine and human; but, in such medleys 
of divinity and philosophy, only the things at. present received in phi- 
losophy are comprehended, whilst new ones, though better, are almost 
rejected and excluded. 

Lastly, we find, through the unskilfulness of certain divines, that 
the passage to any philosophy, though ever so just, isin a manner blocked 
up; for some weakly suspect, that deep inquiries into nature will trans- — 
gress the bounds of sobriety ; and, injudiciously wresting what is said in 
Scripture of those who pry into the divine mysteries, apply it to the 
secrets of nature, from which we are no where forbid. Others, with 

reater cunning, conceive, that, if the means remain unknown,t all 
things may be the easier managed by the dexterity of the hand, and 
the divining rod, which they imagine highly serviceable to religion ; 
but this is no other than offering to God the unclean sacrifice of a lie.f 
Others dread the example, lest the disturbances and changes in philos 
sophy should extend to and terminate in religion. And others, again, 
seem afraid, lest something should be found in the inquiry of nature 
- to subvert, orat least undermine, religion, especially among the igno- 
rant. 'lhesetwo latter fears appear to us to be deeply tinged with 
: low grovelling wisdom ; as if men, in their secret thoughts, cherished 
some doubt and distrust about the strength of religion, and the power 


* See the Clouds of. Aristophanes. 
T Fi. if men are kept in ignorance, 


* For, knowledge can never sàke men irreligious, or independent upon God, 
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of faith over the senses, and therefore apprehend danger to it from the. 
search of truth in natural things; but, whoever uidit considers it, 
will find that natural philosophy is, next after the word of God, the 
most certain cure of superstition, and the best support of faith. Phi- 
losophy, therefore, is deservedly appointed as the true handmaid te 
religion ; the one manifesting the: will, and the other the power, of 
"God ; for it was no error in him. who said, ** Ye err, not knowing the 
Scriptures and the power of God;" thus inseparably mixing and join- 
Ang together the information of his will and the knowledge of his power. 
Ttis, therefore, the less wonder that natural 6 cis di has been so 
httle improved, when religion, whose power over men's minds is ex- 
png, great, has, through the ignorance and unwarrantable zeal of 
wome, been made to oppose it. ; 
. 90. Agam, in the customs and institutions of schools, universities, 
colleges, and the like conventions, destined for the seats of learned 
Amen, and the promotion of knowledge, all things are found opposite 
to the advancement of the sciences ; for, the readings and exercises are 
here so managed, that it cannot easily come into any one's mind. to 
think of-things out of the common road; or, if here and there one 
should venture to use a liberty of judging, he can only impose the task 
upon himself, without obtaining assistance from his fellows; and, if 
e could dispense with this, he will still fjnd his industry and resolu- 
tion a great hindrance to the raising of his fortune; for, the studies of 
men in such places are confined and pinned down to the writings of 
certain authors, from which, if any one happens to differ, he is pre- 
sently reprehended as a disturber and an innovator. But there is surely 
a great difference between arts and civil affairs, for the danger is not 
the same from new light as from new commotions. — In civil affairs, it 
1s true, a change even for the better is suspected, through fear of dis- 
turbance, because these affairs depend upon authority, consent, repu- 
tation, and opinion, and not upon demonstration ; — but arts and 
sciences should be like mines, resounding on all sides with new works 
and farther progress :—and thus it Quent to be, according to right rea 
son; butthe case, in fact, is quite otherwise. For the above-mention-- 
ed administration and policy of schools and universities generally op- 
pose and greatly prevent the improvement of the sciences, 
91. And though this contrariety should cease, yet it is sufficient. to 
check the progress of the sciences that such endeavours and such in-. 
dustry are not rewarded ;* for, those who cultivate the sciences have 
not the power of rewarding. The improvement of the sciences pro-. 
ceeds from great capacities, but the salaries and rewards for them lie 
"in the hands of the vulgar, or such rulers of state as are rarely men of. 
considerable learning. And whatis more, such kind of advancement 
not only fails of reward and encouragement, but is destitute even of. 
popular praise, as being above the reach of the crowd, ,and easily beat 
down and extinguished by the winds of vulgar opinion, .W ence, 
again, itis no wonder that this business has proceeded no better, whilst, 
instead of encouragement, it has met with disesteem. . EVEN 
92. But the greatest obstacle of all to the progress of the sciences 
and the undertaking of new tasks and provinces in them, , lies in. the 
despàir of mankind and the supposition of impossibility. For, prudent 


* Scc above, Aph, $0. . Aper dn 
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. po snares for the judgements of men, but only lead them by the hand, 
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SECTION VI. 


E 


OX TEE GROUNDS OF HOPE FOR THE FARTHER ADVANCEMENT OF. 
$i .  " PHILOSOPHY AND THE SCIENCES, 


cie 


:93. Though the most powerful motive of hope will hereafter be de- 
livered, (when we shall lead mankind to particulars, especially as we 
propose todigest and range them in our tables of invention, which 
principally belong to the fourth part of our general design) where 
things themselves rather than hopes will be offered ; yet, that all may be 
done in the smoothest manner, we shall here proceed in our purpose of 
Lei de s minds of men. Andin giving them a view.of the hopé 

lere is for improving the sciences consists uo small part of- this pre- 

paration; as, without it, all the rest has a greater tendency to deject 
mankind than to raise them to a cheerful. and. industrious prosecution 
| of experiments, and only give them a. meaner opinion of the things 
"Ap at present enjoy, and a deepersense of their own misfortune, We 
shall, therefore, here open and propose our conjectures for rendering 
the more favourable expectations of the sciences probable, in imita- 
tion of Columbus, who, before he undertook his surprising expedition 


€ 


*Seeabove; Aph. 75. 
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throügh the Atlantic ocean, produced his reasons why he expected to. 
find new lands and continents besides those that were then discovered ; 
. which reasons, though at first rejected, yet, being afterwards confirmed 
by experience, were the cause and origin of very great things. 
. We begin with God, the Author of all Good, and the Father of 
Lights, from whorn the goodness of this design manifestly shews it to 
proceed. We see in the divine works, that the smallest beginnings are 
certainly succeeded by the effects. ^ And what is said of spiritual 
things, that the Kingdom of God comes not with observation, is also 
found true in every great work of Divine Providence, where all things 
go quietly on, without noise or bustle, so that the whole is accomplished 
before men imagined or took notice that it was in hand ; and we should 
here remember the prophecy of Daniel concerning the latter ages of 
the world :—'* many shall go to and fro upon the earth, and knowledge 
shall be increased," thereby plainly intimating it to be the design of 
Providence, that, when the world was laid open to a general intercourse, 
as by our numerous long voyages it begins to be, at the same time also 
the sciences showld receive increase," — i. (O09 
-..94. A capital reason of our hope may be also derived from the errors 
of past times, and the ways that still remain untried. The following 
xeprehension of a civil state, that had shewn little conduct in its affairs, 
1s excellent :f— ** What, with regard to past times, is the worst; should, 
for the time to come, be esteeemed the best; for, if you had perform- 
ed your duty to the full, and yet your affairs had gone backwards, there 
would have been no hopes of their amendment; but, as the bad pos- 
ture of your affairs proceeds, not from necessity, but from your own 
errors, there is room to hope, that, when those errors are forsaken or 
corrected, a great change for the better may ensue."—In like manner, 
if mankind had, for so many ages, held onn the true course of dis- 
Covering and improving the sciences, and yet could have advanced 
them no higher, it would indeed be bold and presumptuous to belieye 
them capable of farther improvement; but, if the way itself has been 
mistaken,f and the labour of mankind been bestowed where it ought 
mot, it follows that the difficulty does not arise hence, that things 
he out of their reach, but from the understanding itself, its manner 
of use and application, which may still be remedied.|| Itwere, there- 
Tore, advisable to enumerate these very errors, for, so many impediments 
2s past errors have proved,'so mauy arguments there are of fu- 
ture hope; and, though we have already touched upon them above,$ 
yet we think proper here again to represent fhem in a concise, naked, 
and simple manner. I 2UY 
^95. Those who have treated the sciences were either empirics or ra* 
tionalists,' The empirics, like ants, only lay up stores, and use them ; 


X* We may now be enabled, in some rmneasure, to judge how far these grounds of 
hope were solid and well laid. Certainly a great revolution in philosophy has gras 
dually ensued upon the endeavours of tbe Author; and philosophers have been in- 
sensibly drawn off from speculation and theory to. practice and experience; whence 
3nany useful inventions and works have proceeded, and more may, perhaps, proceed, 

T The reprehension of Demosthenes to the Athenians. à; 

1 See above, Aph. 81, 82, 83, &c. 


]| See hereafter, Aph. 105, 100, and Part II, throughout. 
$ Sect. V. Apbe 78—92, y 


NOYUM ORGANUM. 37 


e rationalists, like spiders, spin webs out of themselves; but the 
Mende A NP dadkéina her matter from the flowers of 
the field and garden, and digesting and preparimg 3t by her native 

jowers, In like manner, that is the true office and work of philosophy, 

which, not trusting too much to the faculties of the mind, does not 
| up the matter afforded by natural history and mechanical expe- 
rzience entire and unfashioned in the memory, but treasures it, after 
being first elaborated and digested, in the understanding ; and, there- 
fore, we have a good ground of hope, from the close and strict union 
ef the experimental and. rational faculties, which have not hitherto 
. been united,.* i : 
-. 96.. Natural philosophy is not hitherto found pure, but infected and 
corrüpted; in theschool of Aristotle, by logic; in that of Plato, by 
theology; in the second school of Plato, Proclus, and others, by ma- 
themiatics, which ought only to terminate natural philosophy, and not 
to generate or create it;t and, therefore, we have another ground of 
hope, from a natural philosophy, pure and unmixed. 

97. No man has yet appeared of so great constancy and firmness of 
Axnind as to impose upon himself thetotal extirpation. of theories and. 
common notions, and offer the understanding quite plain and smooth, 
to receive particulars anew ; and, therefore, that knowledge we have is 
nothing more than an undigested heap and collection of much faith 
and accident, mixed with abundance of childish notions, imbibed in 
our youth.] 

. Whence, if any one of riper years, sound in Lis senses, and of a 
clear unbiassed mid, were to apply himself afresh to experence any 
particulars, better things might be expected from him.  Andin this 
respect we promise ourselves the fate of Alexander the Great. But 
let us not presently be accused of yauoity, before the end. of the 
be heard, which regards the laying aside of all vanity. 

For, ZEschines, speaking of Alexander and his exploits, has thes* 
words :—** surely we lead no mortal life, but are born to this end alone, 
that posterity should relate strange things of us," — Asif he esteemed 
the achievements of Alexander miraculous. But Liv : 
long afterwards, to consider and look better into the thing, 


story 


y coming, 


| ; | said of it, 
that ** Alexander did no more than dare to despise vanities." And such 


a judgement we expect posterity will pass upon us, viz. that we have 


* The Author, however, cautiously observes, in another place, that there have 
been some empirical philosophers, who would not be esteemed merely empirical ; and 
again, some rationalists, who desired to appear industrious and versed in experience z 
but that this was only the artifice of certain men, in endeavouring to raise themselves 
2 character and reputation for excelling in their différent sects, whilst in rcality the two 
faculties were ever separated, and almost opposed to each other. TYNM 


T Here seems to be a direction of great moment for the ad 
philosophy, which certain men conceive cannot 
mathematics preside therein and direct. 


vancement of genuine 
be so efiectually promoted as when 
: cs preside But this should be farther considered, and 
without partialities to mathematics; for, the logician would have his art preside in phi- 
losophy, the chemist his, and the metaphysician is apt to reduce all to abstraction and 
ideas.— Certainly philosophy sheuld refuse none of thee helps; but, tó make choice 
of any one or them, 80 as to exclude the rest, must needs occasion a partial philoso- 
o unes the chemical philosophies, the logical philosophies, the mataphysical 
Ee pedi de end cyen the mathematical philosophics, cánrir, perhaps, be sately 


3 Sec absve, Aph, 19, 27, 28, 39, 
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done no great matter, but on]y esteemed. those as little things which: , 
. were accounted great ones.—1n the mean time, thereis no hope, as we. 
before observed, but in the regeneration of the sciences, or the raisi 
and building them up anew, in a certain order, from experience, whic 
no one, perhaps, has hitherto attempted or thought of,* , e 
98, And for the foundations of experience, which is the next thing 
we must proceed to, they either have not hitherto been laid, or very. 
weakly. Nor hasa colleciion of materials, competent either in nume 
ber, kind, or certainty, for informing the understanding, or any way. 
sufficient and. worthy of the end proposed,. been hitherto made ; but, 
on the contrary, learned men, after an easy indolent manner, have re- 
ceived certain rumours of experience, and the popular reports and 
tales thereof, both for building and strengthening their philosophy; 
and given them the weight of strong testimonials ; which is just asif. à 
kingdom should govern itself, not according to the advices and intel-. 
ligences of its ambassadors and trusty servants in foreign courts, but 
by the idle rumours and common-talk of its people;—for, as to mat- 
ter of experience, there is nothing hitherto well discovered, verified, 
weighed, or measured, in natural history, but whatever is undefined and. 
vague in observation must needs be fallacious and deceitful in. the. 
Br oem 5 and, if this shall seem surprizing, or the complaint ap- 
pear unjust to any one, whilst so great a philosopher as Aristotle, as- 
sisted with the purse of so great a prince as Alexander, has compiled. 
such an exact history of animals, and, whilst some others, with greater. 
dihgence, though with less bustle, have contributed many things 
thereto, and whilst others again have written copious histories and ac- 
counts of plànts, metals, and fossils, —he does not seem sufficiently to. 
understand our meaning. . À natural history, compiled for its own sake, 
js one thing, and a natural history, collected for informing the under-.- 
standing, 1n order to the building up of natural philosophy, is anos. 
ther. And these two histories, as they differ in other respects, so prin- 
cipally in this, that the former contains various descriptions of natural 
bodies, but not experiments of mechanic arts. | For, as in civil life, 
the temper of a man and the secret dispositions of his mind and affec- 
tions, are better understood when he is ruffled than otherwise, so the. 
secrets of nature are better got out by the torturing of arts than when: 
suffered to take their own course; and, therefore, we may then have: 
ood hopes of natural philosophy, when natural history, which is the 
basis thereof, shall be better supplied, and not before. 
99. Again, in the very stock of mechanical experiments, there isa. 
great want of such as principally conduce to. the information of 
tbe understanding; for, the mechanic, being no way.concerned 
about the discovery of truth, applies his; mind aud stretches. 
. out his hand to nothing more than is subservient to his work ; but we 
may then rationally expect to see the sciences farther advanced, when 
nümerous experiments shall be received and. adopted. into natural his- 
tory, which of themselves are useless, and tend only to the discovery 
of causes and axioms:; these being, what we call, experiments of light, 


; t 
: * Letantiquity be farther searched upon this head, as also the Chinese history, and: 
the histories of other ancient natio s consulted, .fosce if nothing of this kind was ever. 
proposed before. —' What the peso, SR will fully appear hereafter, under Sect.: 


VIL. but more particularly in the Second Part of this Work. d also above, Aph, 21« 
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to distinguish them from experiments of profit; and they have this. 
wonderful property, that they never deceive or frustrate the expecta- 
"tion; for, being used not in order to effect any work, but for disclosing. 
of matural causes, in certain particulars, let them fall which way 
they will, they equally answer the intention and solve the question. 
/—300. And not only a larger stock of experiment is to be sought and 
procured, of a different kind from what has hitherto appeared, but 
. also a quite different method, order, and procedure, is tobe introduced, 
- for continuing and advancing experience itself; for, vague experience, 
that pursues nothing but itself, is, as was before observed, a mere gro- 
ping about in the dark,* and rather amazes mankind than informs 
"them; but, when experience shall be conducted by certain laws, or- 
derly and consequentially, we may have better hopes of the sciences. 
101. And when a proper quantity of suitable materials for such a 
natural and experimental philosophy, as is required for the work of the 
understanding, or the business of' philosophy, shall be provided and 
. got ready, yet the understanding is no way qualified to act upon these — — 
materials spontaneously and by memory, no more than a man should  — 
expect to make the calculations for an almanack by the bare strength j 
of his memory. Yet contemplation has hitherto been more employed 
in invention than »ritiug, nor is experience yet made leamed ;—but no 
invention should be allowed, or trusted, except in writing; and, when 
this comes into use, so that experience inay be made a matter of learn- 
ing and science, we may then havebetter hopes. — ; 
102. Again; the number, or, as it were, the army of particulars, 
being so large, scattered, and confused, as to distract and confound 
the mind, httle good can be expected from the skirmishes and sallies 
- ef the understanding, unless it be fitted and brought close to them, by 
means of proper, well-disposed, and actuating, tables of invention, 
containing such things as belong to the subject of every inquiry, aud 
unless the mind be applied to receive the prepared and digested assist- 
ance they afford.t j nc E 
103. And even when a stock of particulars is exactly and orderly 
placed before us, we must not immediately pass on to the inquiry and 
discovery of new particulars or works; at least if this be done, we must 
.not dwell upon it. We deny not, that after all the experiments 
of every art shall be collected, digested, and brought to the know- 
ledge and judgement of a;single person, many new discoveries may be 
made, forthe use and advantage of life, through the translation of 
9ne art into another, by means of what we call learned experience ; vet 
. less hope is to be conceived hereof, and a much greater of a new light 
. of axioms, drawn regularly, and iu a cértain manner, from. those par- 
tieulars, so that such axioms may agalm point out and lead io new 


* See above, Aph. 82. . 
| pre LOO Ty s extremely necessary ; fcr, the natural powers of the 
iion. p Aon d weak as. by no means to be trusted in the business of inven- 
e d. pid i: experiment. We see it i3 common for men, after some time, to 
2h Soto Gresent KE, and experiments. — Nor is the memory sufficiently 1eady 
atobl, ys SX Ings as they may be wanted, nor the judgement always clear, 
* seed Mn Tight order. So that even natural things, whilst they dweil only iti the 
"MUUeU ciown (atio scem little beiter chari phantoms, and require to be distinctly 
^ € service of philosophy.—See hereafter, Part 11. passim, 
4 Se hereafter, Part IT, Sect, T. d 
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particulars; for, the way lies not through mountains dnd válleys, first 
ascending to axioms, aud then descending to works.* -N 
104. But the understanding must not be allowed to leap or fly from 
particulars to remote or the most general kind of axioms at once, (such 
as are called the principles of arts and things,t) and so prove and 
draw out middle axioms, according to the established truth of the 
former, as has hitherto been: done by a natural sally of the 
understanding, which is naturally inclined. this way, and has been 
long trained and accustomed to it by the use of those demonstra- 
tions which proceed upon syllogism.? But we may conceive good 
hopes of the sciences, when, by continued steps, like real stairs; 
wninterrupted or broken, men shall ascend from: particulars to. less 
axioms, and so on to middle ones, from these' again to higher, 
and, lastly, to the most general of all; for, the lowest axioms differ 
not much from bare experience,!| and the highest and most general ones; 
as they are now esteemed, prove only notional, theoretical, and of no 
solidity; whilst the middle axioms are the real, the solid, and animate. 
kind, wherein the affairs and fortunes of men are placed;& and above 
these, come such as are truly the most general, yet not metaphysical, 
but justly limitted by these intermediate ones.** , 
And, therefore, the understanding does not want sail so much as 
ballast, to keep it from skipping and bounding ; but, as this is hitherto 
a desideratum, when it. shall be supplied we may have better hopes of 
the sciences. ; 
. 105. Again; a different form of induction from what has hitherto 
been used must be invented for the raising of axioms, and that not 
only for the discovering and proviug of principles, as they are. called, 
but likewise for ascertaining the smaller, middle, and, in short, all 
kinds of axioms. — For, that induction which proceeds by simple enu- 
meration, is a childish thing, concludes with. uncertainty, stands ex- 
posed to danger from contradictory instances, and generally pronounces 
upon scanty data, and such only as are ready at band;fj but the in- 
duction useful in the discovery and demonstration of arts and. sciences 
ought to sift nature by proper rejections and exclusions, and then con- 
clude upon affirmatives, after the due number of negatives are thrown 


* 'This will be more' fully explained in the Second Part. "The Author intended té 
treat of the ascending and descending Scale of Axioms, as a part of the present work, 
but it was never published, And, as this method has not, that we know of, been 
hitherto tried, it affords an argument of hope, that philosophy and the sciences may 
be improved by its means. 


(4 Suppose the fiction of the four Peripatetic Elements, which have been made the 
basis of natural philosophy ; the salt, sulphur, and mercury, ef the chemists ; the 
Fuga Vacui, &c. ; 

i See above, Aph. 13, 14, 19, 20, 25, &c. - bed 

|| Sucht as in chemistry, that animal substances yield no fixed salt, by calcination ; 
in music, that concords, intermixed with discords, make harmony, &c. Y 

$ Such as in optics, that the angle of incidence is equal to the angle of reflexion 
in all sorts of surfaces ; in physics, Sir Isaae Newton's three laws of motion, &c.  . 


x** The highest sort may be called Axioms of Axioms, and were intended t0 have. 
been trea'ed at large by the Author; but it should seem that philosophy in the general, 
er the Author's method in particular, bas not been so far prosecuted as to aford theme 


t Scc above, Aph, 13, 17, 19; 20; 24; 25, &Cy 
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-eut, a-thing never yet done, nor attempted, unless by Plato, who 
made some little use of this form of induction in the sifting of defini- 
tions and ideas;* but, for the just and regular forming of this induc- 
tion or demonstration, numerous. particulars are required . which have 
'been hitherto thought of by no mortal, so that greater pains must be 
-bestewed upon it than has hitherto been upon syllogisms; and tlie. as- 
'"sistance of this induction must be used, not only for the discoveriug of 
axioms, but also for the defining of notions. T — And in this business 
- of induction is lodged the greatest hope of improving the sciences, 
* 107. Butin forming these axioms by this induction, it must be wel 
examined and tried whether the axiom intended be only adapted and 
made according to the measure of those particulars from which it is 
extracted, or whether it be larger and extend beyond thbem.t 1f it be 
iore extensive, regard must be had whether it confirms its own exten- 
siveness, by promising well, that is, by designing or pointiug out néw 
particulars, lest, otherwise, we should either stick in things already 
known, or else, with a weak endeavour, catch at shadows and abstraet 
forms, and not grasp such things as are solid and fixed in matter ;||— 
and, when this practice shall take place, a solid hope will justly at- 
' teud it. Y 
107. And here should be repeated. what we said above cencerning 
the extending of natural philosophy, and the bringing. particular 
Sciences back again thereto,$ so as to prevent all rending and dismem- 
bering of the sciences; for, unless this be done, there is less hope of 
'theic farther advancement ; — and so much for preventing despair, and 
exciting hope, by way of forsaking or rectifying the errors of times 
past. We proceed next to consider what other motives of hope are 
still behind : i; 
. 108. And, first, since many useful things have been discovered, as 
it were, by accident or necessity, without any inquiry or particular re- 
- gard on the side of men, there can be no doubt but, if men were to 
look cut and bend their minds to it in a certain method and order, aud 
. not by fits and starts, that many more discoveries would be iade. - 
For, although it may now and then happen that a man shall acciden- 
fally hit upon a thing which had before escaped a grest and diligent 
Search, yet, questionless, the contrary 1s found im the whole of things; - 
and, therefore, many more and much better discoveries are to be ex- 
pected from the reason and industry, the direction and intention, of 
inankind, and that in less time thau from ehance, the instinct of brutes, 
 &c, which have hitherto given the first hints of discoveries.** 


*- See Aph. 71.—This business of induction is farther explained in another place, 
.thus,—such a form cf induction may be introduced, as to draw some general conclu- - 
sion from certain particulars, so as at the same time to demonstrate, that no contra- 
dictory instances can be tound ; for, otherwise, we might easily pronounce upon too 
few particulars, and these also of the obvious kind, 


' See Aph. 19.— See also Part II. Seot. I. passim, 


* 1 These are the axioms which the Author principally intends, viz. not such as shall 
- be made to fit a few particular instances, which are no mere than naked expressions of 
fhe result of certain facts, but such as shall far exceed the particulars whence they 
Were drawn, mark out new particulars, and lead to greater discoveries, 
|| The meaning of thisis largely explained in another part of this Work, 
j See Aph. go. *"* See Aph. 74—85 
R 
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109. Tt may likewise be an-argument of farther hope, that some of 
the things already discovered are such as, before their discovery, did 
not enter into men's minds even to suspect, 50 that any one would have 
despised them as impossibilities; for, itis a usual way with mankind 
to form conjectures of new things, according to the examples of old 
ones, and according to the opinion thence pre-conceived and entertained, 
which is a fallacious manner of judging, for, many particulars derived 
from the fountains or origins of tbings do not flow in the common 


- channels,?—So, if a man, before the discovery of ordnance, should: 


have thus described the thing by its elfects, that there was a certain way 
of battering down walls and the strongest fortiications at a. great dis- 
tance, men's thoughts would have run. upon multiplying the force of 
their common engines of war, the known battering-rams and machines, 
by the means of weights, wheels, and the other mechanical powers ; 
but scarcely any one would have suddenly fallen upon the invention of 
raising a fiery wind that should blow out of a tube with such a prodi- 
gious expansive violence as to produce the above-mentioned effect; an 
obvious example thereof having never been seen, unless, perhaps, in 
earthquakes or thunder-storms, which, as beinz grand works in nature, 
men would presently have rejected as inimitable by art. 

So, likewise, before the invention of silk, if any one shou!d have 
said there was a certain way of making a certain cloth and household 
furniture far exceeding that of linen or of woollen in fineness, strength, 
gloss, and softness, men would have fallen to conjecturing about some 
vegetable silk, the finer furs of animals, or the feathers and down of 
birds,. without ever dreaming it shovld proceed: in such plenty from 
the spinning of a small worm : and, if any one should have but.dropped 
a word about such a worm, he would certainly have been laughed at, 
as the projector of a new spider-work. 

So, again, if, before the use of the compass, any man had said that 
a certain instrument was known for exactly discovering the quarters and 
points of the heavens, men's invention would hence presently have run 
upon more exact construction of astronomical instruments, and various 


. ways of applying them ; but that any thing should be found whose mo- 


tion had such a correspondence to the heavenly bodies, aud yet the 
thing itself be no celestial, but only a bare terrestrial, stony, or me- 
tallic substance, would have seemed absolutely incredible; yet these 
and the like particulars have been hid from mankind for so maily. ages, 
and at last were not discovered by philosophy or the rational arts, but 
by chance or accident, and are of such a riature as to appear perfectly 
foreign and remote from the things known before, so that no previous 
notion could any way lead to them.— W hence there is great room te 
expect, that there still remain in the bosom of nature many things of 
excellent use that have no manner of relation or analogy to the things 
already discovered, but lying perfectly out of the road. of the imagi 
nation, and which, though hitherto unknown, may, doubtless, through 
numerous revolutions and successions of ages, be one time or other . 


** See Aph. 24. 
** It cannot be too carefully remembered, that all our knowledge is in proportion te 
what we haye seen, and not to what is contained in nature. 


f Such as the bark and other specifics in medicine; phosphorus, aqua fortis, and 
aqua regia, in chemistry ; the use ef lead and antimony in re&ning, Xe, 
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discovered, as those above-mentioned have been j—-but, by the method 
we Bonon. they n more readily and suddenly be represented aud 
iticipated* at once. s 

? ; 10. "There are also other inventions of such a kind as to shew that 
men may pass by and overlook noble discoveries which he before their 
feet; for, though the invention of gunpowder, silk, the compass, su- 
- gar, paper, &c. may seem to depend upon certain properties of things 
and of nature, yet, doubtless, the art of printing contains nothing that 
is not open and in a manner obvious; but men, not observing, that, 
though it were harder to rauge the types of letters than to draw letters 
by the band, yet there was this. difference, that. the types of letters, 
being once set, would serve for numerous impressions, whilst characters 
"drawn by the hand afforded only a single writing ; or, perhaps, not re- 
flecting that ink might be so thickened as to stain without flowing, es- 
pecially if the face of the letter stood upwards, and the impression was 
struck downwards; the world bas, for so many ages, been without this 
admirable invention, which so nearly concerns the propagation of 
knowledge. -- And in this course of invention, the mind is frequently 
so perverse, childish, and contradictory, as first to distrust and pre- 
sently afterwards to despise itself; for, men first conceive it incredible 
that any such discovery should be made, but, after it is once made, they 


* That is, be discovered, or, at least foreseen in the mind, and the ways of 
bringing them into use discerned much sooner than by waiting the ordinary. or slowe 
paced course of things, as is shewn in another part. : 


T The following Aphorism, found detached in another place, may deserve to be 
added here;— j | 
1. * It may, perhaps, seem incredible to many, that there should still remain un- 
discovered any considerable number of useful and beneficial works ; and again stranger : 
Yhat they should hereafter be discovered of a sudden, and great, to be sure, will be the 
wonder what these particular works can be. 'lhe direct answer is, that, as the igno- 
rance of mankind has led them into despair, so knowledge will lead them out of it 
into the regions of hope, or rather of certainty; but, whoever duly considers it, will 
not find it strange, if our method of interpreting nature prevails, that there should in 
a small compass of time, many new and useful inventions grow up, for the births of 
time are slow. — And all the noble inventions at present in "use rather proceeded from 
accident and random trials or conjectures than from any previous light of knowledge ; 
whereas the method of discovering by induction is certain, regular, and direct without 
waiting for accidental hits and lucky chances. e. cs 
2. ** And, that there may still reinain new discoveries to be made, at least with re- 
gard to ourselves, may be fairly argued from hence that we have no certain knowledge 
of all the inventions known to former ages, the different countries of the world or is 
all particular persons. And it is certain, were it not for men, we should never have 
seen multitudes of those things we at present enjoy, especially those vulgarly called 
productions of art, such as cloth, coin, &c,— and, to consider it closely, mankind will 
be found directed by certain motions which they obey in their discoveries,— These mo- 
tions, indeed, appear subtile and hard to be distinctly comprehended and understood 
but are not less certain for that ;— and though, in this case, men may be said to obey 
their own will, that alters not the nature of the thing, for, will in man acts like that 
called fortune or accident in the world. Such things, therefore, as require the assist- 
ance of men to produce, and have hitherto lain quite out of their road, mày be reas 
sonably expected from this new method, which was unknown to former ages; for. 
men sometimes stumble upon things before they are aware of them, and E quest 
(SRM LU certain Dow and such meansas they know ; but the knowledge o£ 
di cse: Iscovery has hitherto come by common observations and obvious expe- 
IS; €reas our method tends to produce such works as have neither an obvious 
LUE nor an obvious light, being, indeed, no other than the works of knowledre 
irn P «therwise producible rhan by pure science and direct interpretation, neither 
T» obvious, but removed infinite degrees frorn such things as are common," 
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again think it incredible that it was not found out before; and henee 
we justly deduce another ground of hope, that-there may still remain 
a large treasury of invention, deducible not only from the unknown 
operations to be hereafter discovered, but also from transferring, com- 
poundinp, and applying, those already known, by the means of what 
we call learned experience. 

111. As a farther ground of expectation, men may please to consi- 
der the infinite expeuse of genius, time, and treasure, that has been 
hestowed upon things and studies of very little use and value, whilst, if 
but a part thereof" were employed upon sound and serviceable matters, 
. every difficulty might be conquered. — And this we think proper to 
mention here, because we must confess that such a collection of natu- 
ral history as we have measured out in our mind, and such as really 
ought to be procured, is a great and royal work, requiring the purse 
of a Prince and the assistance of a People. 

112. And let no man shrink at the multitude of particulars required, 
but turn this also to an argument of hope; for the particular pheeno- 
mena of arts and nature are all of them like sheaves, in comparison of 
the inventions of genius, when disjoined and metaphysically separated 
from the evidence of things. "Phe former road soon ends in an open 
plain, whilst the other has no issue, but proves an infinite labyrinth, 
for men have hitherto made little stay in experience, but passed lightly 
over it; and, on the other hand, spent infinite time in contemplation 
and the inventions of genius, whereas, if we had any one at our elbow 
who could give real answers to the questions we should put about na- 
ture, the discovery of causes and of all the sciences would be a work 
but of a few years.* 2 

113. We judge, also, that mankind may conceive some hopes from 
our example, which we offer, not by way of ostentation, but because 
it may be useful. If any one, therefore, sheuld despair, let him con« 
sider a man as much employed in civil affairs as any other of his age, 
a man of no great share of health, who must, therefore, have lost 
much time, and yet, in this undertaking, he is the first that leads the 
way, unassisted by any mortal, and stedfastly entering the true path 
that was absolutely wntrod before, and, submitting his mind,to things, 
may thus have somewhat advanced the design. — And, after this, let 
. him whe desponds consider what may be expected from men of leisure, 
a conjunction of labours and a succession of times, proceeding upon 
the notices we have given them, especially as it is in a way not open 
to certain persons, as the rational way is,f but where the labours of 
all men, especially in the collecting of experiments, may be well dis- 
tributed, employed, and afterwards joined together, for then it is that 
mankind will begin to know their own strength, when not infinite num- 
bers shall perform the same things, but some execute one thing and 
some another. i 

114. Lastly, although a much weaker and fainter breeze of hope 
should breathe from the new continent,? yet we must absolutely deter- 


* It may here add some weight to find that general scholar, Dan. Geor. Morhof, of 
opinion, that the Author himself was equal to the interpretation of all nature, if he 
had not been prevented. by civil business.—Sce Morhof, Polyhist. tom.ii, p. 881, 


T See Aph. 95. 
i Te future prospect of improving the sciences, 
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mine for the business of. experimenting, unless we had rather be quite 
abject and desponding ; for it is not equally dangerous trying and not 
to succeed, because trial has a chance but of a small loss of labour; — 
'To sum up all, it appears to us, both from what has been said, and 
what remains unsaid, that there is hope sufficient, not only for a man 
of. courage to try, but also for a prudent and sober man to believe.* 
115. And thus much by way of removing despair, (which is a prin- 
- eipal cause of the slow progress of the sciences,) at the same time f(i- 
nishing what we had to offer concerning the signs and causes of errors, 
and the prevailing indolence and inactivity of men; for, as to the more 
subtile causes, which come not under popular judgement or observa- 
tion, they should be referred to what we have said above concerning the 
idols of the mind.t 
-And here likewise must end that part of our work which regards the 
ulling down of the old structure, and wbich 1s effected by three kinds. 
xf confutation, viz. 1. the confutation of the natural reason when left 
to itself ; 9. the confutation of the manner of demonstrations; and, 3, 
the confutation of the received theories or prevailing philosophies and 
doctrines; and this latter confutation has been such as it might be, viz. 
derived from signs and the evidence of causes; for, no other con- 
futation could possibly be used by us, who differ from all ethers in. 
principles and demonstrations.t It would, therefore, be time to pro- 
€eed to our rule and art of interpreting nature, did not somethiug still 
he in the way that requires to beremoved ; for, as we proposed by an 
introductory set of aphorisms to prepare the mind as well to understand 
as to receive what is to follow, having now levelled aud polished thé 
mirror, it remains that we set it in a right position, or, as it were, with 
a benevolent aspect to the things we shall farther propose; for, in every 
new undertaking, not only the being strongly prepossessed with an inve- 
terate opinton, but also a false notion or expectation of what is to follow, 
proves sufficient to give a prejudice. We must, therefore, next endea- 
vour to establish a just and true opinion of the thing we intend, though 
this opinion be only temporary, and of use but till the thing itself is 
well understood. 





SECTION VII. 


AN IDEA 0F THE NEW METIOD OF INTERPRETING NATURE;* 


— d 


116. We postulate it. of. mankind, that they would not imagine 
we have any design to form a sect in philosophy, after the manner 


* But the greatest argument with most is góod success, which, in this case, has not 


ten wanting, so as to encourage a farther i is desi j 
À prosecution of this design, upon as just foun- 
dations as the merchant traffics, yu 


t Sce Sect, 1I, i See Aph. 35. 


|| The idea given in this Secti , i 1 ; 
give Section of the Author's rmnethod of mtérpreting nature, is 
Tather à. negative than a positive idea, and formed by excluding what it is not; rather 


- 
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of the ancient Greeks, or some of the modernes, — 'Tlis is far from our 
view: Nor do we judge it material to the fortunes of mankind, what 
abstract opinions any one entertains of the nature and principles of 
things; no doubt but many of these may be borrowed from antiquity, 
and inany new ones be introduced. — "hus, for example, a great va- 
riety of hypotbeses, though different among themselves, may well 


enough solve the pheenomena of the heavenly bodies;* — W'e are not 


solicitous about such useless things as depend upon opinion; bu*, on 
the contrary, resolve to try whether we can lay any firmer foundations 
of the human power and greatness, aud enlarge the bounds thereof, — 
And, although we have, as we conceive, discovered certain particulars 
much more just, true, and advantageous, than those at present in use, 
yet we lay down no one entire or general theory, for the time is not yet 
come, nor have we any hopes of living to finish the whole of our work, 
which 1s destined to receive a philosophy discovered by the genuine in- 
terpretation of nature, but hold it suflicient to carry ourselves soberly: 
and usefully in moderate things; and, in the mean time, to sow the 
seeds of pure truth for posterity, and not be wanting in our assistauce 
to the first beginning of great things. 

117. And, as we areno founders of a sect, so are we no promisers of 
particular works.  Buthere it may be replied, that we, who so fre- 
quently make mention of works, and refer all things to them, | should 
also give some earnests of them ; but our design, as we have often 
sald, is mot to derive works fiom works, or experiments from experi- 
ments, like empiries; but, like true interpreters of nature, from works 
and experiments to derive causes and axioms, and from these causes 
and axioms, new works and experiments ; — and, although auy one of 
tolerable diligence and perspicuity may find in our tables of invention, 
as also from the examples of particulars produced in the second. part of 
the present piece, and aga!n, In our observations upon the history de- 
seribed 1n the third part, inay every where find indications and desigus 
of numerous noble works, yet we ingenuously confess that the naturel 
hnistory we have hitherto been able to procure, either from books or our 
own inquiry, is not so copions and so well verified as alone to serve for 
or even administer toa genuine interpretation of nature. — And, there- 
fore, if any one finds hunself disposed and fitted for going upon mechani- 
gal works, and hasa sagacity at discovering them from barely conversing 
with experiments, we leave him free, and recommend it to his industry to 
collect many particulars frozm our history and.tables, as it were in pas- 
sage, and apply them to works, after the manner of interest, for a 


than by directly shewing what it is, which will be the business of the Second Part to 
unfold. But this Section was necessary to give some glimpse of the thing itself, and 
prepare the mind, by degrees, for the great light to be afterwards set up. 


* Observe, tbar the most elegant and plausible solutions of phaenomena may be far 
removed from truth, and that various contradictory and yet equally probable solutions, 
may be frequently given of the same appearance. So that, to solve phenomena hy- 
pothetically is a weak and childish thing in philosophy, or no bctter than the sport of 
fancy and imagination. 


*F This scems no way spoke out of. modesty, but as the real troth, whence the prime 
cipal thing, in order to a just and full interpretation of nature, js to procure an extea- 
sive and faithful history of nature and art. 
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time, till the principal may be received.* — But, 8s eusECisd ism 
a eater things, we here condemn al! hasty and unseasonable 
vour after greater 53. s : : ibn wc WEE 
stops, as being like the stopping of Atalanta, (a Peru IM 
quently use,) for we do not childishly afect golden uu ds qn : 
the stress of the whole course upon the victory of art over nature, ws 
we are not so eager as to reap moss for corn, or the tender blade for 
ears, but wait with patience the ripeness of the harvest. | 

118. And some, without doubt, upon reading our history and tables 
of invention, will meet with experiments not well verified, or even ab- 
-solutely false, and may thence, perhaps, be apt to suspect that our 
inventions are built upon doubtful principles and erroneous founda- 
tions.—bDut this is nothing, for such slips must necessarily happen 1n 
the beginning. — 1t is but as if here and there a letter should be uns- 
placed or mistakeu in a writing or printed book, which does not usually 
inuch interrupt the reader, as such errors are easily corrected, from the 
seuse of the place. 1n the same manner, let meu observe, that expe- 
rimenis may be falsely believed, and received. 1n- natural bistery, and 
yet after be expunged and rejected when causes and axioms are disco- 
vered,t though, itis true, that, 1f there should be many aud fre- 
queunt and continued errors in a natural and experimental history, they 
cannot be corrected by auy felicity of art. or genius; and, therefore, 
MF àn our natural history, which is collected and examined with so much 
diligence, so rigorous, and, as it were, with 80 religious a severnty, 
there should sometimes happen any falsity or mistake with regard to 
particulars, what must be thoüght of the common na!ural history, 
which, in common with us, 1s so neglipent and remiss, or what of the 
philosophy and the sciences, built upon such quicksands?| Let np 
one, therefore, be concerned, if our history has its errors. 

119. 'Phere will also occur, in our history and. experiments, many 
thines that appear at first sight; (1.) triffing and vulgar; (9.) filthy, 
sordid, and unpolite: (3.) too subtile and merely speculative, oras 3f 
it were useless, which may disgust and alienate the minds of inen from 
considering them. 

(1.) But, as for what our history may contain of vulgar, let amen 
reflect, that they hitherto usually do little more than refer and accom- 
modate the causes of such things as are rare to such asareinore common, 


* Itis no difficult matter, from the tables, larger observations, improveable axioms, 
"and variable canons, that occur in the Author's several pieces, to draw out models 
and patterns of considerable works, or new practical arts of importance ; only, as 
philosophy is hitherto very imperfect, these models will scarcely be perfect in the first 
essays, but may require many amendments before they will answer.— Whereas, in the. — 
Author's manner of proceeding, it would be easy to form a just notion of the thing 
designed, and then directly put it in practice, without danger of miscarrying. But 
there are few that seem to apprehend the practicability hereof. 

T Scethe Fable of. Atalanta explained, in the Sapientia Veterum. 


T !t must be carefully observed, that even a] 


: | | arge number of errors or falsitics in a 
natural history, designed for the found 


ation of philosophy, would not render it useless 
for tbe purpose, unless the number of errors should exceed the number of truths it 
Contained; for, in that case, indeed, the causes here mentioned would be wrongly as- 
Signed and the axioms erroneous ; — but this cannot happen, where more truth than 
falsity prevails, and a few causes and axioms, discovere?! and formed though but. with 
tolerabie cXactness, tnáy discover the depravity or errors ef. varticular facts and expc- 
nments.—'This will appear plainer in another part of. this Work. " 


|| The case requires no more than 4rgumenta ad hominens. 
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without searching for the causes of those that frequently happen, bnt 
only receive them as granted and allowed. 

'Fhus they seek not the causes of gravity, of the celestial mot ons, 
of heat, cold, light, hardness, softness, rarty, density, fluidity, cou- 
sistency, animation, inanimation, similarity, dissimilarity, organiza- 
iion, &c. but discourse and judge of things evident, manifest, and re- 
ceived, and thence of others, which occur less frequently and. fami- 
Dharly; but, as we are well apprized that no judgement can be made of 
uncommon and remarkable things, much less that any new ones should 
be brought to light, unless the causes, and the causes of the causes, 
of common things, are justly examined and discovered, we are neces- 
sarily obliged to receive the commonest things of all into our history ; 
aud, indeed, we find nothing proves more prejudicial to philosophy than 
that such things as are obvious and often occur should not arrest and 
detain the consideration of mankind, but are only received trausiently, 
without inquirimg into their causes, whence inforination is not so 
frequently wanted in things unknown, as attention in such as are 
known. 

120. (9.) But for unpolite or even sordid particulars,* which, as 
Phny observes, require an apology for being -mentioned, even these 
ought to be received into natural history, no less than the most rich 
and delicate ; for, natural history is not defiled by them any more than 
the sun, by shining alike upon the palace and-the privy ; and we do not 
endeavour to build a capital, or erect a pyramid, tothe glory of man-* 
kind, but to found a temple in imitation of the world, and consecrate 
it to the human understanding, so that we must frame our model accord- 
ingly ; for, whatever is worthy of existence, is worthy of our knowledge, 
but ignoble things exist as well as the noble ; - nay, as some excremen- 
titious matters, for example, musk, civet, &c, sometimes produce ex- 
cellent odours, so sordid instances sometimes afford great light and in- 
formation. But enough of this, as such a delicacy 1s perfeetly child- 
ish aud. effeminate, 

. j21. (3.) 1t deserves a much closer consideration, tliat many partie - 
eulars in our natural history will, to an ordinary capacity, or even to 
any mind accustomed only to the present philosophy, appear like cer- 
tain laboured useless subtleties ; and, therefore, this objection deserves 
a primary regard. — We have already observed, that at the beginuing, 
and for a time, we seek experiments that may afford light not profit ; 
in imitation of the Crestor, who, as we must often repeat, produced . 
nothing but light for the first day's work. and " 

And to pretend that these subtile things are useless, seems like ima- 
gining that light has no use because it is not a solid or tangible body ; - 
and, in reality, the knowledge of simple natures,T well examined and 
defined, is like light, and illuminates all the dark recesses of works; | 
and though of no great use in itself, yet potentially includes and draws — 
afterit whole troops and armies of works, and fountains of the noblest | 
axioms ;—so the letters of the alphabet, separately and of themselves, - 
are insignificant and useless, yet prove like first matter 1n the forma- | 
tion or composition of all speech and. discourse. Even the seeds of 


* Such, for example, as observations and experiments upen putrefaction, the exeree — 
ments of animals, &c, 1 
7 Suh as heat, cold, gravity, fluidity, &c, 
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— things, though of such great efficacy, are useless, without the proper 
"treatment ; and the scattered rays of light itself, unless brought close 
together, do not impart their virtue, But if any one be offended at spe- 
defe subtilties, what would he say to the schoolmen, who have 
given in to subtilties without end ?—And yet these subtilties were about 
words, or at least vulgar notions, which comes to the same thing, and 
not about nature; and have proved also as useless in their consequence 
asin their origin; being uot of that kind to be useless for the present, 
but infinitely useful in future, as those are whereof we now speak.— 
And mankind may be certain of this, that all subtilty of. dispute and 
reasoning of the inind, if used only after axioms are discovered, comes 
too late and out of season: and that the true, proper, or at least the 
principal, time for subtilty, is in contemplating experience, and form- 
ing axioms from it,* for that other kind of subtilty catches at nature 
without,ever taking hold of her: and what is usually said of opportu- 
nity or fortune, holds perfectly true, if transferred to nature, viz. that 
she has locks before, but none behind. s 

Lastly, with relation to this contempt of natural history, on account 
of its containing things that are vulgar, ignoble, subtile, or useless in 
their origins, we should here consider as an oracle the saying of the 
poor woman to the haughty Prince, who rejected her petition as a thing 
below his dignity to take notice of :—* then cease to reign !' forit is cer- 
tain, that, whoever will not attend to matters of this kind, as if they 
were tooaninute or trifling, shall never obtain command or rule over 
nature.T 

122. It may also seem a strange and shocking thing, that we should 
ut once reject all the sciences and all authors at a stroke, without ad- 
mitting any one of the ancients to assist or defend us, but trust, as it 
were, to our own single strength. 

We are well aware, that, if we were any way disposed to act insin- 
cerely, it would not be difficult for us to attribute what we produce 
either to the early ages,t (when, perhaps, the knowledge of nature 
flourished more, though with less pomp, than after it came into the 
flutes and trumpets of the Greeks,) or even, in certain particulars, to 
some of the Greeks themselves, and. thence derive authority and ho- 
nour to our inventions, after the marmer of new-raised persons, who 


* This alone is what properly deserves the name of theory in philosophy, that is, 
the viewing or considering in the mind bow things are in nature, and thence forming 
axioms, or rules of practice, for producing works and effects. — For want of attending 
to this fundamental point, men are apt to imasine that philosophy isa light airy thing, 
wherein every one may amuse himself, by raising hypotheses and building systems, 
without the dradgery of consulting nature and experience. But let it be well remem- 
bered, that the end of philosophy is practice, orthat philosophy is no farther of use than 
as it may be made operative. 


? This whole Aphorism will, if duly considered, appear self-evident, 


z This might have been an easy artifice for the Authur, considering how well versed 
he was in antiquity, and what a talent he had at explaining the mythology thereof ; but 
"this would, indeed, have been an imposition or imposture, since no evident signs of 
'any such inductive method as that he próposes are found in. the ancients; but, though 
the Author does not use this artifice, it is certain he has used a particular art, in pro- 
enring credit and reputation to his inventions. But what kind of art this is deserves, 
gis like the art of government, to be in some measure Concealed, Certainly the 
7» dà 3 $ the serpent may be joined with the innocence of the deve, — See hereafter, 
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fetch their nobility from some ancient line, by the favour of genea- 
logies and descents. But, relying wholly upon the evidence of things, 
we reject all stratagem and imposture,* and judge it of no greater mo- 
ment to the businessin hand, whether what sha!l be now discovered was 
knowm to the ancients, and by the vicissitude of things and ages is 
inade to set and rise, than to be solicitous whether America is the island 
Atlantis mentioned by Plato and kuown to the ancients, or. whether it 
were first discovered by Columbus ; for, the discovery of things is to be 
derived from the light of nature, ahd not from the darkness of anti- 
quity.T—But, as to the general censure of striking out all authorities 
and all the sciences at once, certainly, whoever considers it rightly, 
will find this procedure more rational and more modest than to have 
done the thing but in part ; for, if errors had not been rooted in men's 
first notions, some things, justly discovered, might have rectified 
others; but, as errors have been fundamental, and of such a kind that 
men have rather neglected and. passed things over, than formed a wrong 
or false judgement about them, it is no wonder if they have not ob- 
tained what they never had in view, — not arrived at the end they never 
proposed, nor performed the course which they never entered ;$—and, ae 
to the point of isolence, it is true, that if one man should, by the stea- 
diness of his hand and the strength of hiseye, pretend to draw a more 
perfect right line or circle than another, there would then bea competition . 
of excellence; but, for a man to assert, that, by the ruler or compass, he 
can draw a more perfect line or circle than another, by the sole use of his 
hand and eye, is surely no great matter of' ostentation ; and. this holds 
good, not only in our present first attempt, but regards those also who 
shall endeavour to improve itafter us ; for, our way of discovering the 
' sciences almost levels the capacities of. men, and leaves little room for 
excellence, as it performs all things by sure rules and demonstrations ; 
and therefore these discoveries of our's are, as we have often said, rather 
owing to felicity than any great talent, and are rather the production 
of time than of genius ; for there is, doubtless, no less of accident in 
the thoughts than in the works and actions of men. 

193. And therefore we may say of' ourselves what was formerly said 
in the way of pleasantry,—that it is impossible those who drink water 


* In another place, the Author mentions, that, if he were disposed to deal collu- 
sively with mankind, it would be no difficult matter to persuade them that the ancient 
philosophers, long before the times of the Greeks, had a much deeper knowledge of 
nature, and thence artificially insinuate, that they prosecuted inquiries in the method 
himself proposes, whence he imagines he might have gained over to his side all the 
admirers of antiquity, or those who rest upon authorities, which are a large number, 
and thus have found the less opposition in his promoting his grand design. But, 
though himself appears to have conceived highly of the Enewledge of the earliest ages 
of the world, as we find by his piece, De Sapientia Feterum, yet he rejects this arti- 
fice as dishonest. 

'* Notwithstanding the high opinion which the Author entertained of antiquity, he 
tells us in anc ther. place, that, atter having examined all the sects of philosophy 
'ámong the Greeks and other nations, he turmed his eyes upon early antiquity, which - 
he found as a remote tract, covered with clouds and hid in obscurity. 

t "This sentiment is diferently expressed in another place, thus,—** As to the rejec« 
tion of former doctrines, this must be understood only of opinions, and not as 
dérogating from the genius or labours of the Authors that have gone before us ; for, the 
greater genius any man has, and the more pains he takes, after having left the lighe 
and history of nature and the evidence of particulars, intothe more dark and intricate 
dens and dungeons of fictions and idols, he runs and becomes involyed," 
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ntiments with those that drink wine,* for all 

sieud [3s ex Seiénti aud moderns, have drunk a crude liquor in the 
Edi water that either flowed spontaneously from the under- 
m or was drawn out of the well by the wheels of logic aue 
we drink a liquor, and offer it to others, prepared ids ani hue 
ber of grapes, ripe and. seasonably- gathered, iu c pied dim d 
squeezed in the press, and lastly purged and clarified in the vessel, 
whence it is no wonder if we differ ftom others, tag 

124. 1t will also, doubtless, be observed of us, that ourse i ide 
not proposed the true and best end or scope of the sciences (t e S InB 
we censure in others); as the contem plation of truth is of greater dig-. 
nity and sublimity than all utility and greatness of works, whilst the 
long and solicitous dwelling in matter, experience, and the uncertainty 
of particulars, which we recommend, fixes the mind to earth, or rather 
sinks it into an abyss of confusion and perturbation, at the same time 
driving and keeping it aloof from the serenity and tranquillity of a 
much diviner state, that of abstract-wisdom. 

We willingly allow the force of this argument, and above all things 
endeavour after what it intimates and requires; for we would place a 
true model of the world in the human understanding, such as the 
world is found to be, and not such as any one's reason might 
make it. And this cannot be done without first very carefully 
dissecting aud anatomizing the world. ^ But for those ridiculous 
and mock models of worlds, which the fancies of men have formed 
1n philosophies, we reject them absolutely,T and, therefore, let men 
well consider and understand the difference there is between the idols of 
the human mind and the ideas of the divine mind, the former being no 
more than arbitrary abstractions, but the other the true signatures of 
the Creator upon the creatures, as impressed and limited in matter, by 
true and exact lines;| and, therefore, truth and utility are here the 
very things required, and works should be more esteemed as they are 
pledges of truth than as they are useful in life.$ 


* The saying of Philocrates, when he differed from Demosthenes, viz. * Do not 


wonder, Athenians, that I differ from Demosthenes, for he drinks water and I drink 
wine." - r 


'T The allegory is not difficult to interpret. The spontaneous water of the under- 
standing is the natural unassisted human reason, in the ordinary way of exercising its 
talent. "The water drawn by the wheels of logic is chiefly such doctrine as we find in 
Aristotle, his commentators, and followerss but the wine of the author is the know- 
ledge gained from a large number of attentive observations made upon nature, and a 
variety of careful experiments, or.a Sylva of matter, collected with cboice and judge- 
ment, ruminated upon in the mind, and somewhat digested, and formed into axioms 
and rules of practice. 

1 Such, suppose, as the categorical world of Aristotle, 
Platonical world, and, of later date, the Cartesian world, & 
pretending to mode! the world in his own manner ; 
€reator, how wisely he would have made it. Butto find ont what the world is in itself, 
as the Author of Nature has made it, is the thing here proposed. 

.]| Viz. things themselves, with their differences, relations, dependencies, &c, 

$ Obserye, that works, in the author's sense, being derived from a knowledge of na- 

, ture, are proofs that nature is understood, so far as regards the work effected, for works 
Cannot be performed without knowing how to perform them ; and, though this be a 
. aluable fruit of knowledge, yet it is not the only one, but the contemplation of the 
truth, hereby confirmed to the mind, »aises in it that veneration which is due to the 
Author of Nature, and wherein the perfection of the human intellect seems to consist. 
To this purpose the author adds, in another place, if any one; delighted with the love 


the world of Epicurus, the 
c. almost every philosopher 
orto shew, if he bad bcen the 
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195. It may, perhaps, be likewise objected, that we are only doing 
what has been done before, that the ancients proceeded in the same way 
that we do, and, therefore, that we shall, probably, after all this strug- 
gle and striving, but at length come to some one or other of those phi- 
losophies which prevailed among the aucients; for, that they, in the 
beginnings of their contemplations, procureda large stock of examples 
M particulars, digested them into registers, common-place books, and 
titles, and thence composed their píilosophies and their arts, thus pro- 
nouncing upon full discovery ; that they added examples occasionally, 


by way of confirmation, zac asa help to instruction, but thought it. 


needless and burthens;me ve publish their notes, memoirs, and com- 
mon-place books of particulars, herein following the example of build- 
ers, who, after they have erected an edifice, take down the ladders and 
scaffolding, and remove them from sight. 

Itistrue, one cannot easily believe that the ancients should have 
proceeded otherwise, but, unless we forget what has been above de- 
livered, this objection or scruple is easily removed : for, we confess that 
the ancients had a form of inquiry and discovery, and their writings 
shew it, but this form was no other than flying from certain particular 
examples, with the assistance of common notions, (and, perhaps, 
some favourite part o£ the received opinions,) to the most general con- 
clusions or principles of the sciences, from the fixed and undisturbed 
truth whereof they drew out and proved inferior conclusions, by inter- 
mediate propositions, and built their arts of these materials; and, if 
new parüculars and examples arose, or were produced, to oppose their 
established doctrine, they either made them square, by subtile distinc- 
tions or accommodated explanations of their own rules, or else in a 
gross manner struck them out by exceptions, at the same time 
laboriously and obstinately wresting and fitting the more tractable parti 
culars of their own principles, We must add, that neither their natu- 
ral history nor experience was any way such as the case required, aud 
that their method of bounding at once to their most general conclusions 
was the bane of philosophy.* 

.196. It may also be objected, that, as we disallow a liberty of pro- 


nouncing and iaying down sure principles, till, by intermediate steps, 
we shall have regularly come to the most universal conclusions, we pa- . 


tronize a suspension of the judgement; and bring all toa state of scep- 
ticism. "Phe truth is, we intend and propose, not the art of doubting 
in general, but the art of doubting properly, for we do not detract 
from but administer to the sense, and do not despise but regulate the 
understanding ; and itis better to know so.much as is necessary, and 
yet not think ourselves to know all, than to think that we know all, and 
yet remain ignorant of that which is necessary. 


and venemtionih contemplation, sbould think the frequent and honourable mention 
we made of works sounds harsh and disagrecable, let liim assure himself tbat he actg 
contrary to his own desires; for, in nature, works are not only beneficial to life, but 
the token of truth ; and, as it is jus!ly required in religion that faitb should be demon- 
strated by works, so it is congruous in natural philosophy that knowledge also should 
be shewn and demonstrated by works, for truth is more manifest and confirmed by the 
indication of works than by arguments, oreven than by sense ; so that the state and 
condition of men are improved by tbe very same means that improve the mind.—We 
therefore judge, that what we have said of the dignity and excellence of works and the. 
end in view is not equal to but comes far short of the truth.—See Aph. 129. 

. * Sec Sect. I. and II. passim. | T See the De Zfugment. Scientiar. 
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| ikewi ; cher. w k only of perfect- 
; - likewise be doubted, whethei we speak only 
i pw ny in our manner, or of the other sciences also, as 


"Yosic, ethics, politics, &c.— Our answer is, that what we here deliver. 
ogic, 


vevards them all; and, as the common logic, which Fo rasicduge by 
logisin, belongs not only to the natural sciences, but to all, EN our 
eozic which proceeds by induction, comprehends every thing; 
"MALA 1 histories and tables of invention, 1. for the 
for we design and draw up histories and ta UU E p roten 
passions of anger, fear, modesty, and the like; 2. for mo rice 
vernment and civil affairs ; and, 3. for the mental actions o E "m 2i 
mory, composition, division, judgement, &c. ; 4. for heat, co hg : 
vegetation, &c. : but, as our method of interpretations, after our ity 
shall be once procured and prepared, does not, like the common ; ogies 
regard only the motions and reasonings of the mind, but likewise t ne 
nature of things; so we conduct the mind in such mauner as d it 
may, im every respect, properly apply itself to the nature of things; 


and, therefore, shall deliver many ditferent precepts in the doctrine of 


interpretation, which may, in some measure, relate to the quality 
and condition of the subject inquired into and the manner of inven- 
ET 

"ipis. Butuo one, sure, can suspect that we desire to destroy and de- 
molish the philosophy, the arts, and the sciences, at present in use; 
for, on the contrary, we embrace their use, and willingly pay them all 
due honour and observance ; and, indeed, we would no ways hinder 
them from being used in maintaining disputes, adorning discourses, 
and serving in the professory offices. and short methods of acting in 
civil life; or, again, from being received, like coin, by the common: 
consent of mankind, for we openly declare, that the things we offer are 
not very conducive to these purposes, as they cannot be brought down 
to vulgar capacities, otherwise than by efiects and works; and how sin- 
cerely we profess this affection and good-will towards the sciences al- 
ready received, our former attempt for their advancement may save us. 
the trouble of repeating. But this we firmly and expressly aver, that, 
by the methods now in use, no great progress can be made in the con- 
templative and doctrinal sciences, nor they possibly be employed for the 
enlarging and extending of works.T 


. * A considerable part of this direction comes in the Second Part of this Work , and 
that the author extended his view, and fitted his new logic to the purposes not only of 
physics, but universal philosophy, and the whole body of aris and sciences, appears 
from his De Augmentis Scientiarum and Sylva Sylvarum, as wellas from the present 
Work, and the particular inquiries himself has begun, such as the History of Life and 
Deatb, the History of Winds, the History of Astronomy, the History of Philosophy, 
the History of Authors, Discourses of War, Government, Morality, Economy, &c. 
so that the method of working by tables and inducion seems escellently. fitted for the 
due and commodious prosecution of all kinds of inquiries, 


T This seems the proper 'place wherein to insert and preserve a fe 


. longing to the present subject, that were found scattered in other parts of 
works. 


phorisms bes 
the author's 


** 1. Butif any one shall think it needless in us to bestow so much pains and dili- 
£ence in preparing the minds of men, orimaginethat we do it in some measure to shewour 
Parts and learning, and bad rather, without all circumlocution- and preparatory dis- 
course, be told the thing itself, directly, in few. words ;— we answer, that we could: 
wish, for the good of mankind, this were tbe case, or that it were as tàsy to surmount 
the difficulties and remove the impediments in our way, as it is for us to lay aside 
4mpty pride and ostentadon. But we desire mankind should know that we have had. 
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. 129. It remains that we say something to the excellency of the end 
P view ; which, if said before, might have seemed no more than.a good 


seme experience of the way, in this great solitude we are entériaining, as the subject 
we have now in hand absolutely requires we should, and that we would by no means 
expose or betray such a subject tbrough a want of skill to treat and deliver it. We 
must, therefore, assure them, from a thorough consideration and insight both of 
things and the minds of men, that we find it almest harder to gain access to the 
mind than to things, and that we find the labour and difficulty of delivering not much 
less than of discovering ; so that we are here obliged to practise, what is almost a new 
thing in intellectual matters, complaisance or courtship, and at once to bear the load, 
not only of our own thoughts, but those of other men; for, the only way of subvert- 
ing the idols of vanity is by approaching them obsequiously, and not by rushing in upon: 
them: with violence and fury. 

.2. ** And this does not wholly happen from hence, that men are captivated with the 
admiration of authors, or swollen with their own conceits; or because, through cus- 
tom and prejudice, they will not be impartial ; for, though a man would very gladly 
impose a just and cven temper upon himself, and, as it were, forswear all prejudice, 
yet even such a disposition of mmd cannot be trusted ; for, no man has a command 
over his own understanding, which depends not upon his will; nor is the spirit of the 
philosophers, any more than the spirit of the prophets, subject to those it reigns in ; 
$t is not, therefore, the equity, the sincerity, or the facility, of other men, but our 
own conduct, discretion, and condescession, that mustsecure us in our undertaking, 
and render it successful. 

S. ** And here, again, we lie under no small difficulty, on account of our own: na- 
tural temper and manners, for it is an irrevocable decree with us ever to retain our na-. 
tive candor and simplicity, and not attempt a passage to truth under the couduct of 
vànity, but so to moderate and behave ourselves, as not by any artifice, craft, cunning, 
imrposture, or any thing like imposture, but barely by the ornament of order, and by 
diligently engrafting new discoveries upon the soundest part of the old ones, to worl 
eur way and.effect ourdesign. So far, therefore, from labouring this point too much, 
that we rather judge we have bestowed less pains and diligence in preparing men's 
zninds and conquering such great difficulties, than the nature of the design requires. 

4. * ]t isobservable that most men, in delivering or concealing their knowledge, do 
xot dea! sincerely, or as the nature of the thing demands ; and, tbough the crime may 
be less, yet the mischief is the samein those who are of sound morals and approved 
candor, but want'prudence or the art and method of delivering the things in their just 
order, Yet this unfair, ungenerous, or unskilful, manner of delivering the sciences, 
3s not greatly to be complained of, as such writers have not, by their way of delivering, 
broke the force of the things they deliver; for, a perverse way of teaching is justly pre- 
served where only trifles are taught; but, as our design is not to deliver the fictions of 
eur own fancy, the sport of words, a mixture of philosophy and religion, nor certain 
popular observations or considerable experiments worked up into fabulous theories, 
but real nature, with all her fruits about her, we should think it a betraying of our 
trust to-infect such a subject, eitber with an ambitious, an ignorant, or any other 
faulty manner of treating it, Our utmost study is, therefore, bent upon a just and 

' proper method of delivering ourselves. 

5. ** Many will, doubtless, be inquisitive to know, what this just and proper me- 
thod is, and require it to be told them naked and artless, without any preamble, that 
they may exercise their own judgements upon it, and we wisb, indeed, matters were 
so well with them, that we might gratify their request, But tbe truth is,' the minds 
of men have the same ways and passages up to them, so thick beset, amd obstructed 
with such dark, deep-rooted, and inveterate, idols, as in no wise to. be soon cleared, 
Feid level, and polished, to receive the true and native images of things,  Whence we 
arc obliged to ES our utmost address, to insinuate and slide into thcse dark and thick 
coverts ; for, as lunatics are only to be eured by art and proper applications, but are. 
rather made worse by force, opposition, and rough usage, the same course are we 
obliged te take and use a gentle method in the cure of this universal madness. , And here 
we surely have a hard task to deliver science so innocently as to give no occasion of error 
and ofience ; yet, with such a native and implanted force as may procure credit, guard 
against the injuries of time, and deliver knowledge down to posterity, like a vigorous and 
lively plant, that may daily grow and increase, whilst, at the same time, we single out for 
eurselves, and, as it were, adopt a rightly-disposed and legitimate race of Readers : but 
whether we have dote all this, must be leít to thejudgement of posrerity," 


"though modern, are obscure and inglorious, viz. 


38 more noble, though no less cupidinous ; 
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wish; but now, when the grounds of hope are laid and unjust preju- 
dices removed, it may, perhaps, have greater weight. lf, Eas bx 
had perfected the whole design, and did not desire Quer it EE : 1e 
labour with us, we would have dropped every thing of this d , lest. 
it should be taken for publishing our own merit ; but, asane Ae 
be given to the industry of others, and. their minds be excite ani 
raised, it is proper we should here admonish mankind of a few parti- 
culars; and, first, the introduction of noble inventions seems to hold 
by far the most excellent place among all human actions. Aud this 
was thejudgement of antiquity, which attributed divine honours to 
inventors, but conferred only heroical honours upon those who deserved 
well in civil affairs, such as the founders of empires, legislators, aud 
deliverers of their country ; and. whoever rightly considers it will find - 
this a judicious custom in former ages, since the benefits of inventors 
may extend to all mankind, but civil benetits only to particular coun- 
tries, or sects of men; aud these civil benefits seldom descend to more 
than a few ages, whéreas inventions are perpetuated through the cours& 
of time. Besides, a State is seldom amended in its civil affairs, with- 
out force and perturbation, whilst inventions spread their advantage 
without doing injury or causimg disturbance. — — — Ns 
Discoveries also are like new creations and imitations of the divine 


'works; and it is observable of Solomon, that he fixed uot his glory in 


any of the privileges of royalty or other excellencies whereof he was 
possessed, but in this single business of invention.  ** [t js the glory 
** of God, (says he,) to conceal a thing, and the glory of the king to 
** find it out." ; ; i 

Again, let any one consider what a difference there is betwixt 
the hfe led in auy polite province of Europe, and in the savage 
and barbarous parts of the West-Indies, and he will findit so great that 
one man may desegrvedly seem a god to another, not only on account of 
greater helps and advantages, but also upon a comparison of the two 
conditions, and this difference is not owing to the soil, the air, or 
bodily constitution, but to arts. 


Again, it may not be improper to observe the power, the efficacy, 
and the consequences, of inventions, which appear no where plainer than 


in those three particulars, unknown to the ancilents, and whose origins, 


the art of printing, 
gunpowder, and the compass, which have altered the state.of the world, 
and given it a new face, 1, with regard to learning; 2, with regard to 
war; and 3, with regard to navigation ; wheuce numberless vicissitudes 
of things have ensued, insomuch that no empire, no sect, no celestial 
body, could seem to have a greater effic: 


2Cy, and, as it were, influence 
over human affairs than these three mechanical inventions have had. 


Again, it may not be amiss to distinguish three kinds, and, as it 
were, degrees of' ambition in mankind ; — the first, that of such as de- 
sire to aggrandize their private power in their own country, which is the 
most vulgar aud degenerate ; the second, of such as endeavour to en- 
large the power and empire of their country, in respect of others, which 
but, if any one should strive 
e the power and empire of. mankind over the uni- 
: | this ambition (if it deserves the rame of ambition) is, 
.withgut dispute, more solid and majestic than the others, But the 
empire of man over things is entirely founded in arts and. scie 
nature éanrot otherwise be cemmagded than by obey 


to restore and enlarg 
verse of things, 


; nces, for 
mgherlaws, But * 
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if the utility of any particular invention can affect mankind so much 
as to make them think him more than human, who could, by auy 
single benefit, oblige the whole species, how much more noble must it 
appear, to discover some one thing» by which all others may readily be 
discovered ?* — And yet, to say the truth, as we are greatly obliged to 
light, because by its meaus we can see to read, find our way, exercise 
our arts, and distinguish one another, whilst the sight of the light itself 
is a more excellent and beautiful thing than these its various uses, s0, 
without dispute, the contemplation of things, as they are in themselves, 
without superstition or imposture, error or confusion, isitself of greater 
dienity than all the benefits of invention.T 

lf any one, 1à the last place, should object that the arts and sciences 
may be wrested, and turned to evil purposes, or sin, luxury, &c. this 
can have little weight, because it may be said. of all the best things in 
the world, such as great capacity, courage, strength, beauty, riches, 
light itself, &c. Let but mankind recover their right over nature, which 
was given them by the Divine Being, let them be well provided of 
materials, and rectified reason and sound religion will direct the use.£ - 

130. It isnow time we should propose the art of interpreting nature, 
wherein, though we conceive that we have laid down highly useful and 
just precepts, yet we attribute no perfection or absolute necessity to 
this art of our's, as if nothing could be done without it; forit 1s our 
opinion, that, if men were possessed of a just history of nature and 
experience, were thoroughly versed therein, and could command them- 
sclves but in two particulars, the one in layiug aside received opinions 
and notions, the other in withholding the assent, for a season, from 
general conclusions, they might, by their proper and mative force of 
mind, without any other art, fall upon our form of interpretation; for 
the whole is no more than a. genuine and natural work of the mind, 
when the obstacles to it are removed, though all will be made readier 
for use and receive great strength by our precepts. 


* Viz. A.new machine, or logic, directing the mind to act upon all subjects with 
great advantage. "This discovery the Author, in another place, compares to the dis- 
covery of the compass, thus, —** As in former ages, when navigatien was directed barely 
by observing thestars, men could do no more than coast it along the shores of the old 
world, or cross some narrow seas, whilst the use of the compass was required, before 
the great ocean could be traversed, and tbe new world be discovered ; in like manner the 
present discoveries in arts and sciences might be made by instinct, experience, observa- 
tion, and contemplation, as lying not very remote from sense ; but, before the deeper and 
more remote parts of nature can be laid open, a better and more perfect way of using and 
working with the mind is necessarily required." — He farther observes that. ** the new 
world of knowledge differs from the new world of America, the former being much 
better furnished with arts than the latter, so that the known arts of Europe are great 
things there, whereas, on the contrary, the additions still required to the arts in use 
must be of a higher kind, and so effectual as to. bend, subdue, and conquer nature, 
or affect her radically, for it almost constantly happens that the things easy to find 
prove but of little service, whilst the roots of greatest virtue and efficacy arc deepest 


buried." ; à 

T See Aph. 124. 

i Perhaps it is not easy to form any, considerable objection to the present design, be- 
sides those that have been already answered, However, if any remain, they have a 
rizht to be proposed, even though derived, as possibly all the above-mentioned are, 
from anticipation, or the common, imperfect, and hasty, use of the rational. faculty. 
Upon a retrospection, those that have been produced appear chiefly personal, and'are 
answered accordingly by arguments ad hominem, that do not directly affect the main of 
the question, only tend to molify and assuage men's minds, aud allay the winds. of 
prejudice and hasty opposition. 


T^ 
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"Nor do wesay that nothing can be added to. these precepts of our's : 
on the contrary, we, who do not highly esteem the mind in its own fa- 
eulty, but chietly so far as it is furnished and joined with things, ought 
to lay it down, that tlie art'of ibvention may grow up with: inventions 
themselves.* 


- * The Author's Piece, entitled Cogitata. et Visa, which wasa rough draft of this 
first or preparatory part of the Novum Organum, concludes thus : — ** The matter we 
fave in hand is not an opinion, buta work, and not designed tu lay the foundations of 
any sect or partial doctrine, but to prove generally and extensively useful, whence it 
has required the greater care and consideration, not only with regard to the perfecting 
of the thing itself, but also with regard to the" manner of delivering and' communica- 
ting it; for, it is commonly found, that men have views to fame and osten- 
tation, somctimes ia concealing and'sometimes in uttering the knowledge they think 
they have acquired. And those, also, who have things but of little weight to offer, 
usually describe and put them off in half lights, the better to serve and humour their 
own vanity. "Butfor our undertakiuz, we judge it of such a nature that it were bighly , 
unworthy to pollute it with any degree of: ambition or affectation ; and yet, unless we 
were greatly unskilled in the nature of men's minds and of things, and desired to enter 
LA m once, without making the least trial thereof, it lies upon us to remember, 
thatinveterate errors can. only be rooted out by art and gentle treatment ; and that, 
therefóre; a certain prudence and' compliance must be used, so far as may comport 
with candor and simplicity, in order to prevent opposition before itis made. And, for 
Es purpose, we are preparing a plnlosophical work, that may have a quiet and agrec- 
able access to the senses of men ; andthis, we hope, will prove the easier, because 
We do not propose ourselves as leaders, but derive and scatter light from nature herself, 
so thatthere shall hereafter be no occasion for leaders ; but time, in the interim, being 
on the wing, and the Author too much engaged in civil affairs, especially considering 
the uncertainties of. life, he would. willingly hasten to secure some part of his design 
from contingencies ; and, after much close thought, and a deliberate consideration, he 
determined, that, to prevent so useful a thing from disaster, the best course was to 
propose and lay down certain tables of invention, or forms of genuirie inquiry, that is, 
the digested matter of particulars, designed for the work of the understanding, and this 
in some determinate subjects, by way of example, ora palpable riodel of the whole. 
Nor could: he devise any thing better for setting the true manner. of procedure and the 


. €rrors of the way in a clear light, or for evidently shewing that the things delivered 


are solid, and not the sport of words ; and, again, for distinctly pointing out what they 
should avoid who either distrust the design or conceive too highly of it ;; and hence, 
though we should not ourselves complete the undertaking, vet men of a solid and sub- 


. lime genius, being thus admonished by what we have offered, máy, without any greater 


bos 


assistance, €x pect the rest from themselves, and finish it; for, as to the matter in 
hand, we are almost of his opinion, who said, * this is enough for the wise, and, for the 
pies more E be serviceable;' but, as it would have appeared too abrupt to 
ave begun with the tables themselves, we thought proper to. introduce them by thi 
Preparatory discourse," —— : vna win 


Lj 
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PART II.—SECTION I. 
— 


PARTICULAR APHORTSMS FOR INTERPRETING NATURE, OW, THX 
MEANS OF ENLARGING THE HUMAN POWER AND KNOWLEDGE, &Y 
TIE DISCOVERY. OF FORMS. "" : 

APHORISM L, ^ 

—3. Ir is the office and end of the human power to generate or su- 

perinduce a new nature. or natures upon a body assigned; and, 2, 

the office and end. of the human knowledge, to discover the form of e 

nature assigned, that is, its real difference, naturizing nature, law, or 

the fountain whence it flows, which are terms we use in order te give. 
some tolerable netion of our meaning ;* and, subservient to these two: 
primary works, there are two other secondary ones of inferier consxle- 
ration, thus, 3, to the former belongs the transforimatien of concrétes, 
from one thing into another, through all possible variety ; and, 2, to. 
the latter, the discovery of. the latent process in every generation and 
motion, as it is continued from the manifest efficient, and the manifest 
matter, up to the giving of the form ; and, in like. manner, there be- 
longs to it the discovery of the concealed structure of quiescent bodies, 
or bodies that are not iu motion.T  . 9nd 

2. How inadequate and wnsuccessful that human knowledge i& 
which we have at present im use, may appear from the things commonly 
asserted. — 1t is certain that true knowledge is the knowledge of causes. 

Now we may properly make four kinds of causes, viz. 1, the matter ; 

9, the form; 3, the efBcient; and 4, the end.—But the lattey, or final 

cause, is so far from being serviceable, that it corrupts the sciences, 

unless it be restrained to human actions. "The discovery of forms is 
held desperate; aud the efficient aud material causes, in the manner 
they are at present sought after and admitted, (viz. the remote efficient 
and the remote material eauses, without the knowledge of the latent 
process up to the form,) are trifling and superfieial things, that scarcely 
at all contribute to real ànd effective knowledge. t is true, we above 


* Vor a fuller notion of forms, see Aph. 2, 17, 90, and Sect. IH. Aph. 23, 27, &c. 
but, to render this Aphorism more clear and intelligible, we may turn it thus:— 
*« Upon a given basis of matter, to form or introduce a new nature, in all possible 
€asces, is the uae and exercise of our powers, and to discover the causes of the efiects . 
3n all subjects is the use and exercise of our knowledge, which are two coincident 
intentions and in effect the same. for, wbat in speculation appears to be the cause, is,. 
.3n practice, the means of action, anc directs us in the performing the thing. "Thus, for 
example, upon finding that the specific and determinate virtues, or tastes and odours, of 
certain aromatic plants, reside in their essential oils, we are hencedirected to obtain these 
oils, it: order to procure the peculiar virtues, tastes,and odours, ef such plants. Andthus 
the casc holds universally as will more fully appear hereafter."—See Aph. $,4,11,12, Xc. 


* "Ehe present set of Aphorisms will require a considerable degree of attention, and 
should be 1ead in the manner of mathematical demonstrations. 
i Which are seldom found, upon farther inquiry, to be derived from their causes, so 

that they frequently fail when used as rules of practice, Sec the First art passim. 
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ind, in attribüting the essences 
noted and count goes a4 n nature nothing inum exists be-- 
Kos deividnal bodies that perform individual, actions by a law, yet, in 
doctrine, this law itself, the inquiry into 1£, with. the discovery and exe 
ducente 'eof, is the foundation. as. well of. knowledge as of. works, 
planation thereo , is the foundati 3s Wi odor die il 
and it is this law and its parts that we understand by the name ; 
especially as the term already prevails, and is grown familiar.g püniio 
-3. He who knows the cause of any nature, as for jnstance, pis o 
heat, or whiteness, in certain subjects only, has an imperfect Re 
ledge ;—he. who. can. produce an effect upou certaim matters i ys 
among those susceptible thereof, has, in like manner, an imper ect 
power, and. he who knows only the efficient and material causes,|| which 
2re unstable, and: in some cases no more than vehicles, or causes that 
carry the form, may arrive at new inventions on a subject somewhat 
similar and. prepared, though he cannot remove the boundaries of things 
tbat are deeper. fixed ; but he who understands forms will perceive the. 
unitv& of nature in the most dissimilar cases, and may, therefore, dis- 
cover and. produce such things as have not hitherto: appeared, or such 
as neither the vicissitudes of nature, nor the industry of experinenting, 
nor chance itself, could ever have brought into. being, nor would they 
otherwise have entered the thoughts of men.** So that justness of 
theory or contemplation, and freedom of practice, or operation, depend 
upon the discovery ef forms, 


/ 
Lu 


* See Aph. 51. ' . . 

* Bythe word forms, therefore, we are to understand a full and clear knowledge of the 
law, procedure, or means of nature, in producing effects. "This notion will, however, 
be farther impreved and explained hereafter. See Aph. 17, 20. — 


. & The Author every where endeavours, as much as possible, to retain. the ancient 
terms, though he conveys new meanings ander them, as Judging it best. to innovate, 
like time, by degrees. 

- | See Aph. 2, of this Part. 7 xd 
- & Viz, 'The uniformity, or rather tbe identity, or sameness of nature; for, by the 
supposition, forms arethe laws of nature, according to which she constantly acts, 
that is, ever in one and tbe same manner, so that a knowledge of forms is a know- 

' ledge.of the unity, identity, or what may be called the manner, of nature, 

|. ** 1a another place, the author has broken'this Aphorism into parts, which may 
render it more intelligible, viz. e 

'. 1. ** He who understands the cause of any nature in certain subjects only has but 
an imperfect knowledge, as he, who can produce an effect only in one certain matter 
of all those susceptible thereof, has but an imperfect power, 

2. ** ile who understands efficient aud matetial causes is thence instructed how. to 
€ompound, divide, transfer, or produce, and even proceed to new discoveries, in sub- 
Jects of a somewhat eimilarand disposed matter, but cannot by this means alter the 
deep-fixedlimits of things. — 

- 8. ** He whounderstands the. causes of any nature but in certain subjects knows 
on] the efficient or material causes, which are unstable things, and no more than ve- 
bicles of causes, wherein the form resides ; but he who understands the uniformity o£ 
nature, in very different kinds of subjects, has a knowledge of the lórms of things. 

4. ** [le who understands rorms will discover and produce such things as are hither- 
to unknown and unproducted, and'such as neitlier the revolutions and changes of na- 
Ure nor experience would ever have manifested, nor the thoughts of men ever other- 
wise haye copceived. ''' 

, 5. * The. way and perfection of trüth and poweris the same, viz. the discovery of 
forms, upon which enisües both a just theory and an unlimited practice; And bence it 
appears, that the perfection of human knowledge, both speculative and. practical, is 
the kriowledge of foris ; for, to conteroplate the proce:s of nature in her Works ir a 
jüsttheory, that leads te a perfect practice" No wonder, therefore, if thc discovery 
ef forms be the sole business of this Second Part of the Novum Organum. 
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, 4. Although the human power and human knowlédge are nearly al-* 
lied, and, in a manner, the same, yet, by reason of the pernicious 
and inveterate custom of dwelling in abstract notions, it is abundantly * 
the safest way to becin and build up the sciences from. those founda- 
tions which are laid in order to practise, so as to let this mark out and 
determine the theory. ^We shall, therefore; here examine what kind 
of rule, directions, or leading, a man would prineipally wish for, in or- 
der to superinduce an assigned nature upon à given body. — Thus, if 
any one should desire to superinduce upon silver the yellow colour of 
gold, and to increase its specific gravity, or to superinduce transpa- 
rency upon an opaque stone, malleability upon glass, vegetation upon 
a body not of the végetable kind, &c. he would, doubtless, desire 
to be shewn, (1.) some way that should not frustrate his labour, or fail 
him upon the trial. -(2.) He would desire such a method as should 
not tie him down or confine him to the use of certain determinate means 
and particular ways of working, because he might, perhaps, be pro- 
vided herein, or not have the power and convenience of procuring tlie 
necessary helps ; and, if there were other methods within his power, be- 
sides tbat delivered in the rule, for superinducing such a nature, that 
he might not be excluded their use, through the limitation or narrow 
ness of his rule, and so not receive the benefit of those methods. (3.)- 
He would wish to be shewn something less diffieult than the operation 
he inquires after, and such as might approaeh nearer to practice.—'Fhe - 
precept, therefore, for a/true and perfect practical rule is, that the rule 
be sure, unrestrained to particular meaus or expedients, and dispose 
or lead directly to action, and this is the same thing with the discovery 
of a real form; for, the form of any nature 1s such, that where it is, 
the given nature must infallibly be; — the form, therefore, 1s perpe- 
tually present when that nature 1s present; ascertains 1t universally, and 
accompanies it every where. Again, this form is such, that, &«hen re- 
moved, the given nature infallibly vanishes : therefore, theform is perpe- 
tually wanting when that nature 1s wanting, and thus confirmsits presence 
or absence, and goes and comes with that nature alone,— Lastly, a true 
form* is euch as can deduce a. given nature from some essential pro- 
perty,T which residesin many thiugs, and is more intimately known or 
linked to nature than the. form itself, — 'The precept, therefore, for a 
true and perfeet tieoretical axiom, is to find another nature that may be 
convertible with the nature assigned, yet limit the common nature, like: 
a true genus.f—'These two precepts, the former whereof is practical 
and the latter speculative, are. oue and the same thing ;|| .and so what 


proves most useful in practice is also perfectly just in theory.$ 
* Viz. a knowledge of nature's means, in producing any effect.—Sce Aph. 3 of this 


art. 

ji To find this property, therefore, readily disposes and leads to practice, by singling 
out one particular property, whereon the rest depend, instead of pursuing a grcat many. 
Thus, it should seem, that if any matter could be made as ponderous as gold, it 
would become gold; or, if any matter could be made as hard. and resplendent as the 
diamond, it would become diamond, &c. Mel Pd 

1 So, for example, by inquiring into the form of heat, a particular. shuddering mo- 
tion among the small patts of. bodies seems the convertibie nature, or form, that, like 
a true genus, limits the more common nature of heat, —$ee Aph, 15, 16, 17,18, &c. 
but particularly Aph. 20. 

|| See Part L. Aph. 3. ! j TN : 

'The mcaning is, that, to gain the best practical rules, we must discover the forms 

of things $ that forms are rules, and theory and practice the same thing. | The.follow- 
ing Aphorisms will add morelight hereto, See in particular Aph. 9, . 


- 
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5. But tlie rule; or axiom, for the transmutation of bodies,* is of 
o kinds : the tirst regards 8 body as a certain collection or combina- 


ion of simple natures :f— thus, for example, in gold; there meet to- - 


gether-yellowness, a determinate gravity, p is d) to VSHETEN sea 
gree, fixedness in the fire, a partieular manner of lowmg in the fire, 
a determinate way of solution, &c. which are the simple natures in 
cold ; and, therefore, this kind of axiom deduces the thing from the 
orms of simple natures, for he who understands forms, and the mans 
ner. of superindueing this yellowness, gravity, ductility, fixedness, 
faculty of fusion, solution, &c. with their particular degrees and pro- 
portions, will consider and provide how to;join them together in some 
body, so that a transmutation into gold shall follow, and' this kind of 
operation regards the principal action : for the way is the same of pro- 
ducing any one siinple nature-as many, only man is more confined and: 
restramed. iu working where many are required ; because of the diffi- 
eulty of uniting a variety of. natures together, which do not easily 
meet, except in the common and beaten roads of nature;f and yet this 
method of sworking, which regards simple natures, though in a concrete 
body, may proceed upon such principles as are. constant, eternal, and 
universal, in nature, and afford such broad ways to the human power 
as the mind, in the present state of things, can scarcely conceive or re- 
|o present foitself.|| — ^ ^7 LE ; ior 
- But the second kind of axiom, which depends upon discovering the 
latent process,$ does not proceed by simple natures, but bv concrete 
bodies, such'as they are found in. the ordinary course of nature ; — for 
example, when inquiry'is made from what origin, by what means, and 
- what procedure, gold, or any other metal, or stone, is generated from 
its first fluid matter, or rudiments, up toa perfect mineral; or, again, 
hy what process plants are generated, from the first concretions of their 
. juices in the earth, or from the seed to a formed plant, together with 
the whole succession of motion, and the various and continued endea- 
vours of nature, Understand the same of regularly. explaining the 
production of animals, from the (irst act of generation, and so of 
other bodies.** Pignus Boso i 
And this inquiry does not only regard the generation of" bodies, but 
likewise other motions and works of nature; for exam ple; when inquirg 
1s made into the whole series and continued. actions: of nutrition, from 
the first receiving of the aliment to à perfect assimilatien; or, after 
the same manner, into the voluntary motion of animals, from the first 
impression of the imagination, and the continued efforts of. the spirit, 
down to the bending and moving of the limbs; or, again, in explaining 
the motion of. the tongue, lips, and other organs, up to the formation: 


* See Apb. 1: of this Dart, 
(t Or what we commonly call properties, - à 
1 Viz. As they arc united by nature herself, for example, in gold, quicksilver, &c, 


I| There are several attempts of this kind in the Syl i 
] ts of t ylva Sylvarum. — See particular 

the articles gold, transmutations, &c. But a more perfect history of nature and A 
tnust be procured, before any successful method of this kind can be formed, 
. $ Viz. The several continu 
fects.—See Aph, 6, 

** Letan eye be had all i ii i i 
tion of the whale i lud. along to the first Aphorism of this section, where a founda- 


*d steps, or whose procedure of nature in producing ef- 


- 


* 
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of articulate sounds; for, these things also have regard to concrete 
natures, or natures associate and organical; and belong, as it were, , 
to the particular and especial customs of nature, and not to the funda- 
mental aud.common laws which constitute forms, |t must, indeed, be 
llowed, that tbis method seems more facile, quick, and promising, than 
de primary method above mentioned.* t 

But the effective part, which answers to this speculative one, in like 
manner, extends and advances its operation, from. those things which 
are commonly found in nature, to certain others that lie near, ór not 
very remote, though the higher and radical operations upon. nature re- 
quire the former primary axioms ; and, where mankind bas no power of 
operating, but only of contemplating, as in the celestial bodies, which 
we cannot operate upon, change, or transform; yet the inquiry of the. 
facet, or truth of the thing, belongs, no less than the knowledge of. 
causes and relations, to the primary and universal axioms of simple 
natures ;f. suppose, for example, the inquiry abent the nature of spon- 
taneous rotation, attraction, and many other natures, which are more 
common and familiar to us than the celestial bodies themselves, and let 
no one expect to determine the question whether the diurnal motion 
belongs to the heavens or the earth, unless he first understand. the na- 
ture of spontaneous rotation.?. " 

6. 'The latent process we speak of || is a thing that cannot easily enter 
the mind, so beset as it is at present; for we do not here mean certain 
visible measures, or signs, or steps of procedure in bodies, buta per- 
fect continued process, the greatest part whereof escapes the sense. 

'Fhus, fer example, in every generation and transformation of 
bodies, it comes to be inquired what is lost or flies off, what stays be- 
hind, what 1$ added, what dilated, what contracted, what united, what 
separated, what continued, wbat cut off, what impels, what obstruets, 
what prevails, wbat yields, &e. i 

- Ner are these tbings only to be sought in the generation or transfor- 
mation of bodies; but, after the same manner, it comes to beinquired. 
in.3ll other alterations aud motions, what precedes, what succeeds, what is 
quick, what slow, what gives motion, what governsit, and the like; but all 
these things remain unknown and untouched in the sciences, which are 
pnt. present formed jn a yery gross and perfectly inadequate manner; for, 
as every natural action js performed by the smallest particles, oratleast 
by particles so small as to escape the senses, let no man expect to go- 
vern nature, or turn her course, till he has, in a proper manner, become 
acquainted with these small particles. nd: 
. 7. Again; tbeinguiry and discoyery of the concealed structure in 

bodies is 3s much a new thing as the discovery of the latent process and- 
form, for men have hitherto trod. only in the outer courts of nature, 
and are not prepared to enter within. But no one can superinduce a 
new nature upon a given body, or successfully and appositely change 
into another body, unless he has first a. competent knowledge of the 
body to be altered or transformed, as without it he will fall npon frivo- 


* See 5 7, and again Aph: 1. 

T 9e6 57. 

I Because the more simple, common, sand obvious, natures must be understood, 
before we can hope to understand such as arc coropounded, remote, or abstruse. 


"Ol See Part II, Aph. 2. 
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Tous methods, or at least such as are difficult, perverse, and ànsuitable; 


re of the body whereon he operates, and therefore, in this 
sg um a way must be necessarily opened and Pide i 
Labour is properly and advantageously bestowed En the ana omy 
of organical bodies, such.as those of men and brutes, as ttim a 
thing of subtilty and a good scrutiny of nature. But this uni o € 
tomy is a work of the eye, subject to sense, atid takes place only in 
organical bodies; so that it is an obvious aud facile thing, compared 
with the real anatomy of the latent structure in bodies accounted simi- 
lar, especially in specificate things and théir parts, as iron. and stone, 
the similar parts of. plants and animals, as the root, leaf, flower, flesh, 
blood, bone, &c.; and, in this particular, human industry has not been 
entirely wantiag, as appears from the separations of supposed similar 
bodies by distillations and other methods of solution, in. order to shew 
the dissimilarity of. the compound, by separating aud collecting its difs 
ferent homogeneous parts together, which is a thing of. use, and makes. 
to our present purpose, though it is often fallacious, because many na- 
tur:s are attributed to separation, as if they pre-existed in the conis 
pouad, whilst they are really given and originally superinduced by the 
fire, heat, or other method of resolving them. And this also de but 4 
small part of the business of finding the true structure of a compound, 
as this structure is a thing of very great delicacy and subrilty, and ra- 
ther confounded thau discovered and brought to light by the operations 
of the fire.* - e 2d , 
Bodies, therefore, are to be separated and resolved, not by fire but 
by reason and genuine induction, with the assistance of experiments ; 
and again, by comparing them with other bodies and reducing them to 
simple natures and their forms, which meet and are combined in the 
compound ; for, we must go over from Vulcan to Minerva, if we would 
bring to light the real textures and structures of bodies, wherein all the 
secret and specific properties and virtues of things depend, and whence 
the rule of every powerful alteration and transformation is to be de- 


rived. r 
- "Thus, for example, we must inquire what the spirit in every body: 
; is and what the tangible substance, whether this spirit be copious and 
turgid, or hungry aud small in quantity,—whether it be thin. or gross, 
airy or fiery, brisk or sluggish, weak or strong, in progress or recess, in- 
terrupted or continued, agreeing or disagreeing with the things external 
aud circumjacent, &c.—And in like manner we are to inquire about, 
the tangible.substance (which admits as many differences as the spirit); 
what its coats, its grain and fibres, its kind of texture. Again, under 
the same inquiry comes the distribution o£ the spirit threugh the cor- 
poreal mass, with its pores, passages, veins, cells, and the rudiments or 
first lineaments of the organical body; in which case also, and conse- 
of every concealed structure, a true and 


quently in the investigation | 
dear hght is afforded, by our primary axioms, sufficient to dispel all 


darkness and useless subtilty.1 


8. Nor will this bring us to the hypothesis of atoms, which erroue-. 
óusly pre-supposes vacuity and a permanent state of mattter, but to 

** The fre is a very im "d er analyser in many cases, especiall where the subject i 
e3pable of being scorched i 4 refi " whict n RETE 


s » 0t rendered empyreumatic, which Quitc perverts or altczs its 
Ratür*, a$ We see in Burnt sugar, &c, Amps 


f Sec Part II, Aph. 1, 5, and 7. 


64 . NOVUM ORGANUM. 


real particles such as they are found ; nor need any one dread tliis suba 
tilty as inexplicable;" for, on the contrary, the more the inquiry tends 
to simple natures, the plainer and clearer will every thing become, the 
business being thus brought from multiplicity to simplicity, from iu- 
commensurables to commensurables, from surds to:'computables, and: 
from things finite and vague to such asare definite and certain, as in the 
case of the letters of the alphabet and the notes of music. And it is 
then that a natural inquiry proceeds justly, when physical: considera- 
tions terminate in such as are-mathematieal.t ^ And again, let no one. - 
be frighted at multitude or fractions ; for, in things performed by num- 
bers, itis.as easy to set down or think of a thousand as of one, or of . 
the tbousandth: of à unit as of a unit itself, C d eei 

9. From the two kinds of axioms above laid down arises a just divi- 
sion of. philosophy and the sciences, taking the received terms (which : 
come nearest in expressing the thing) agreeably to our own meautüg, 
viz. so that the inquiry of forms, which, from the reason of the thing 
itself, and their own law, are eternal and immutable, may make meta- 
physics; and the inquiry into the efficient, the matter, the concealed pro- 
cess, and latent structure, may constitute physics, us these several par- 
ticulars regard the common and. ordinary course, and not the funda- 
mental and eternal laws of nature ;——and let each have its corresponding 
branch of practice, and mechanics be made subservient to physics and 
magic (taking that word in its genuine sense) to: metaphysics, on ac- 
count of the wide pussage which magic affords into, and the great com- 
mand it has over, nature ;|| and, having thus established the scope and 
end of our doctrine, we proceed, in a regular manner, to precepts.$ 

10. 'The indications for the interpretation of nature include two ge- 
neral parts; the first relates to the. raising of axioms from experience, 
and thesecond to the deducing or deriving of new experiments from 
axioms."*  'The first 1s divided into three kinds of administrations, or 


* 'Tl'his caution appears to be seasonably interposed ; for, deubtless, many readers, 
who have not been used to abstruse speculations or mathematical reasoning, will bs 
at a loss to perceive what the Author drives at, or be apt to imagine the. whole an in- 
tricate subtilty, not worth the trouble of understanding. "Those, who think in this 
ananner, may please to pass over for a time the first ten Aphorisms of this Second. 
Part, and begin with the eleventh ; for, the practical tables and actual method of in- 
vestigating the forms of things (where all is performed by examples and sensible re- 
presentations) will prepare the mind and facilitate the understanding of. these more 
abstruse Aphorisms, if read after some tolerable notion of the business in haud, and 
the method of conducting it, is procured, 1a 

^F For, as all the variety of sounds and words are made out of twenty-four letters, 
and all the variety of tunes out of eight notes, so a few simple natures, or primary pro- 

erties, (such as fluidity and firmness, volatility and fixedness, &c.) appear to compose 
all that variety which we find in bodies. : 

f For, all the motions, powers, forces, operations, energies, and quantities, of 
bodies, must be computed; measured, and determined, before natural philosophy can 
be perfected. But let not the calculation be rashly applied, before the facts are disco- 
vered and ascertained, for mathematics is not to constitute but only to limit physics. 

|| This division appears extremely just and useful, but has not, perbaps, been any 
way considered and regarded as it deserves, on account of the imperfect state of philo- 
sophy; for, as philosophy improves, this division must, almost of necessity, take 

lacc. ^y 

$ The nine preceding Aphorisms are a. kind of close-wrought axiomatical chain of | 
doctrine, that, when rightly understood, will appear deep, sagacious, and drawn from- 
mature, so as to lay a firm, just, and adequate, founda'ion for the intended new logic;. 
er method of investigating tlie forms of things. V : * 

** 'This deriving of new experiments from axioms is à part of the present work 
that was not published,—See Aph, 22; 


- 
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helps, viz. the helps 1, for the sense; 2; for the memory ; and, 3, for 
the reason. bs up a: T 
- (1.). "Therefore.a just and. adequate natural and experimental history 

is to be procured, as the foundation of the whole thing, for we are not 
| to fancy or imagine, but to discover, wliat are the. works and laws of 
 pature. i ; i acd 

-(2.) But natural and experimental histery is so copious and diffusive 

a thing as to confound and distract the understanding, unless süch his- 

tory be.digested and ranged in proper order ;.therefore, tables and sub- - 

servient chaius of instances are to be formed and digested in' such a 
manner, that the understanding may commodiously work upon them. 

.. (3:); And, though this were done, yet the understanding, left to.it- 
self. and its own spontaneous motion, 1s unequal to the work, and.unfit 
to enter upon the raising of axioms, unless it be first regulated, strengths ' 
ened, and guarded ; therefore, in.the. third. place, genuie and real 
induction must be used as.thie.key of interpretation ; but we are to be- 

gin at the end and. proceed backwards to the rest.* 

- "(The inquiry of formst proceeds in this manner :—first, all the known 
instances agreeing in the same nature, though in. the. most- dissimilar 

subjects, are to be brought together and placed. before the understand- 

ing ; and this collection 1s to be made historically, without any over- 
hasty indulgence of speculation,'or any great subtilty for the present. 
We will illustrate the thing by an example in the inquiry into-tlie form 


of heat. 
NT : | * 


eti $37 
fis 





j THE TRUE METHOD OF DISCOVERING FORMS, ILLUSTRATED BY AW. 
pe 7 UU EXAMPLE IN THE FORM OF HEAT. : 


TT c dInstances: agreeing in the nature of. Heat. 
(1.) "The sun'srays; especially in summer and at nooneday. —— 
(2.) 'The.reflex and:collected rays: of the sun, as betwixt mountains 
and walls, but particularly in burning: glasses. 


f 


. (S.). Fiery meteors. 
^0 (&) Burning lightning. | i 
. ^(5.) Eructations of flame from the caverns of mountains, &c. 
-. (6). Flames of all kinds. 
(7.) Tgnited solids. 
(8.) Natural hot-springs. 
(9.) Heated fluids, 

. (10.) Hot vapours and fumes, and the air itself, which. conceives a 
- violent and raging heat, when pent up, as in reverberatory furnaces. 
r20L) Certam elear sultry seasons; from the constitution of the air 

without regard to the time of" year. 


&. That n we are to begin with'induction, and proceed backwards to the forming 
1 WE and experimental history, and then to the forming of axioms, &c. 

«4! 4» nereon the advancement and perfection of philosophy, the sciences, and all : 

tical arts'depend, as has been shewn before, A 1-5 nie 75 aud 

Ms A collection of the particulars wherein heat is found, so that the following 

P ars agree in having the narure of heat common to them all. z 


i 
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(12.) Subterraneous air, 
in the winter, 

(13.) All shaggy matters, 
have some degree of. warmth. 

...(14.) All bodies, as well solid as fluid, dense as rare, even the air it- 
self, exposed to the fire for a season, become hot. 

(15.) "The sparks caused by a strong percussion betwixt the flint 
aud steel. 
-(16:) AIL bodies upon astrong attrition, as stone, - wood, cloth, &c. 
whence the axletrees and wheels of carriages sometimes take fire; and 
it has been a practice to procure fire by attrition in the West-Indies.* 

(17.) Green aud moist plants, laid up and pressed close together, as 
roses, pease in carts, &c. so likewise hay stacked before it is dry often 
takes fire.T 

(18.) Quick lime slaked with water. 

(19.) Iron, when first dissolved with acid spirits, though contained in 
a glass, without any assistance of the fire ; and; in like manner, tin, 
&c. though not so intensely. t 

(20.) Animals, especially their inward parts, though in insects, by 
reason of the smallness of their bodies, no heat is discoverable to the 
touch, 1 : 

.. (21.) Horse-dung, and the like recent excrements of animals, 

(22.) Oil of vitriol, aqua fortis, &c. have the effects of' heat in burn- 
ing linen, &c. 

(23.) "Ehe essential oil of origanum and the like have the effect of 
burning the teeth.f 

(24.) Well-rectified spirit of wine has the effect 'of heat; so as to 
blanch and harden the white of an egg put into it, gimost like boiling 
water; it also hardeus or scorches, as it were, bread that is suffered to 
lie therein. | 

(25.) Spices and spicy herbs, such as dragons, old cresses, &c. though 
not hot to the hand, either whole or in. powder, yet, when chewed a 
little, are found hot. or bu "ning to the tongue and palate; xt 

(26.) Strong vinegar, and all acids, cause a pain not greatly differing 
from that próduced by heat, when such acids are applied: to any part 
of the body that is not defended by a scarf-skin, as the eye or tongue, 
for example, that are naked, orany other part that is wounded and 
laid bare; ] T 

(27.) Even a severe and intense cold produces a sensation like that 
of burning.|| 

(28.) Instances forgot or omitted.$ 


confined. in certain vaults er caves, especially 


us wool, the furs and plumage of animals, 


* Viz. By rubbing two sticks together in a particular manner. 


*F See Boerhaave's Chemistry, process 88. on the Putrefaction of Vegetables. Sce 


also the Paper of Dr. Cox upon the same subject in the Philosophical Transactions, 


t AI the essential aromatic oils seem heating and inflaming to the body, particu- 
Jarly the oils of cinnamon, cloves, cortex winterans, &c. 


ll Dorem penetralile frigus adurit. 'Thus the handling of snow or ice will 
make the fingers glow. 





$ Observe that this table is here only to serve as an example, and notas an actual 
inquiry prosecuted to its due lengthy, 
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Aud this Table we call the Presenting or Affirming Table.* | 

12. In the second place, those 1ustances are to be brought before the 
understanding, which have not the nature assigned, because the form, 
as we said, ought no less to be wanting, where the given nature T 
wanting, than to be present where that 18 present ; but, as it would P 
endless to pursue these instances throughout, negatives are to be sub- 
:oined. to the affirmatives, and the want of the given nature to be con- 
idered only in such subjects as are nearest related to those wherein it 

" resides and appears. And this l'able we call the l'able of. Declination, 


orof Absence ip Approach. t 
———— 


TABLE Il. E 
NSTANCES or APPROXIMA T!ON, YET WANTING THE NATURE 
Ti cu. '0OF HEAT. : 
; 5 ; " —— t A 


- The first Negative, or Subjunctive Instance, to the first Affirmative. 
(Q.) "The rays of the moon, stars, and comets, are not found hot to 
"the touch, and the sharpest colds are observed in the full of the moon. 
ut, when the sun is in conjunction with the larger fixed stars, or 
"approaches near them, such stars are thought to augment the heat, as 
when, for example, the sun isin Leo during the dog-days.t 


A second Negative Instance to the. second Affirmative. 
j (2.) "The rays of the sun heat not in that called the middle region 
of the air,-and the reason comunonly assi»ned with some probability 
for itis, because the body of the sun ,hat emits the rays never sufh- 
ciently approaches either that region or íhe earth, which immediately 
reflects them, and this appears from the tops of mountains, unless 
extremely high, where the snow continually lies; but, on thecontrary, it 
is observed by some, that no snow is lodped,on the top of the pike of 
'Teneriffe, and fhe Andes, or high mountains of Peru, but only upon 
the lower declivities ;—besides, the. air on the tops of these mountains | 
is not found cold, but only thin and sharp, so as on those of Peru, to 
prick and vellicate the eyes, and mouth of the stomach, and cause à 
vomiting by their acrimony; and, it is observed by the ancients, that 
the air was so thin on tbe top of Mount Olympus as to make it neces- 
sary for such'as went up, to carry along svith them spunges dipped in 
vinegar and water, and every now aud then apply them to the mouth 
"and uose, because the air, through the great degree of its. rarifaction, 
was not there sufficient for respiration,|| And on the top of this moun- 


. 


, 


* Because it exhibits the facts, or shews in what subjects the nature iriquired after 
resides. : 


T Becauseit exhibits those particulars, wherein, through nearness, or apparent si- 
"milarity, the given nature might be expected, and is yet found to be wanting : — thus, 
as the rays of thesun are found hot, the mind is apt to in/er tbe same, in. a. less de- 
gree, of the rays of the moon ;. but the rays of the moon bave no sensible heat, though 
they are the very rays of thesun by reflection. » . 

1 It might be proper in practice, or when any particolar inquiry is gone upon, to 

. write these "Tables in opposite columns, on'the' same paper, which would" render "the 
whole more commodious and ready for use. 


J. Will this expedient, in any respect, supply the want of air far respiration ? 


| 
N 
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tain there. was said to be so great a serenity and tran 
snow, and wind, that &he letters drawn by the fi 
cnficed there upon the altar of. J upiter, would r 
the sacrifice, unaltered, till the year ensuin 
persons that go up to the top. of "'eneriffe, 
iy, and soon after sun-rising are advised an 
to make haste dowu, for fear of being rend 
ness of the air.* 


quillity from :fain, 
ngers of those who sa- 
dai in the ashes of 
&- And at pzesent, the 
travel by night, not by 
d. pressed ' by their- guides 
ered breathless.by:the thin- 


A third Negative to the second Affirmative. 

(3-) The reflection of the sun's rays, in the parts near the polar cir- 
cles, is found exceeding weak and faint in point of heat, so that the 
Hollanders, who wintered in Nova Zembla, expecting, by the begin- 
ning of July, their ship to be freed from the mass of ice wherein she 
was frozen, found themselves disappointed, and were obliged to commit 
themselves to their long-boat ; - therefore, the direct rays of the sun 
seem to have little power, even upon a flat surface; and so have the 
reflex rays also, unless multiplied and united, as they are when the sun 
becomes more perpendicular, because the rays then strike in acuter 
angles, and.so.come nearer to one another, whilst, in great obliquities of 
thesun, the angles are very obtuse, and, consequently, the rays at a 
greater. distance one from another. ]t must, however, be observed, 
&hat there may be many effects of the sun's rays, alid such as partici- 
pate of the nature of heat, which are not proportioned to our sense of 
touch, so that, with respect.to us, they produce no warmth, though, 
with respect to some other bodies, they may have the effect of heat. 


A fourth to the second. yp do 

- (4-). Let this experiment be made :—take a glass, fashionéd in a con- 
trary manner to that of a conimon burning-elass, and' place it between 
the hand and rays of the suu, in orderto observe whether it diminishes 
the sun's.heat as a burnine-glass increases it.f | For, it is manifest, 
with regard to the optic rays, that, according as a. glass is made of a. 
different thickness, with respect to the middle aud the sides, so the 'ob- 
jects seen. through it appear larger. or more diminished ; .the effect 
should, therefore, be tried in heat. PTS c 


hir al» 

A fifth to the second. "Ur d racc nds 
(5.) Leta careful experiment be made, to shew whether, by the 
most powerful and best-contrived burning-glass, the rays of the moon 
1nay be collected so as to afford any the most minüte degree of warmth; 
"but, if this warmth should prove too subtile and weak to be perceived 
by the touch,. recourse must be had to thermometers, which shew the 
'heat ór coldness of air, so as to throw the moon's rays, by a proper 
burning-glass upon the top of such a thermometer, and observe whe- 
ther the height of the included liquor be altered by the warmth.[| 


* Itis with certainty found by the barometer and otherwise, 
and.rarer, in proportion to the height ascended upon hills. 


T See Mr. Boyle's History of Cold, Abridgm. Vol. I. p. 574— $8), &c. 


t The meaning seems to be, instead of a lens, or double convex glass, to try a dou- 
ble concave. à 


that the air grows rarer 


|| "Fbis.experiment was tried by Dr. Hook, so far as to shew, tbat the rays of the 
moon are neither considerably hot nor cold; but the matter may require to be farther 
examined, by means of more accurate instruments, e Bee Hook's Lectures of Light, | 
p. $0. ] 


NOYUM ORGANUM. | 69 


A sixth to the second. : 
(6.) Let burning-glass be tried with aà heat that is not luminous 


orshining, as that of iron or stone heated, but not ignited, boiling - 


water, and thelike, and observe whether the heat is increased, as in 


«use of the sun's rays. 
LT i^ A seventh to the second. ; 
- (7.) Let a burning-glass also be tried with common flame. 


kie: An eighth to the third. 

(8.) If we are disposed to reckon comets among the meteors, comets 
are not observed to have any constant or manifest effect in increasing 
the heat of the seasons, though droughts have been frequently obser- 

ved to attend them. Bright gleams of light, star-shoots, the opening 
of the firmament, and the like; appear oftener in winter than in.sum- 
mer, and principally during intense cold, attended with dryness; yet 
lightning, corruscations, and. thunder, seldom happen in the winter, 
but usually in. sultry seasons ; and those called. falling stars are com- 
monly thought rather to consist of some shining viscous matter, set on 
flame, than to beof any strong fiery nature. But this should be far- 
ther inquired into.* 
epa Aueth 4o A ninth to the fourth. 
| (9.) "Fhere are certain corruscations which afford light, but burn 
.mot, and these always happen without thunder. i 


SES A tenth to the fifih. 

' (0.) Eructations and eruptious of flame are no less found in cold 
' countries than in hot onés, as in Iceland and Greenland ; and trees in 
. €old countries are sometimes more inflammable, pitchy, and resinous; 
than in hot ones, as the fir, the pine; &c. but in what situation and 
Wature of soil these kind of eruptions usually happen. has/not hitherto 
been so well exawined.as to afford a negative,to the affirmative. 

: ^on Zn eleventh to the sixth. 

(11.) All flame is constantly hot, in a greater or less degree, so that 
there is here no negative at all subjoined ; and yet they say that ignus 
fatuus has not'much heat, being, perhaps, somewhat like the flame of 
spirit o£. wine; which is mild and gentle. But that flame seems still 
milder whieh seme credible and. grave historians relate to have appeared 
upon the heads of children, without burning or singing them, or only 
gently playing about their hair... And it is certain that there has some- 
times. been. seen, a. corruscation, without manifest heat, about a horse, 
sweating in. bis journey by night, in clear weather :—and loaf-sugar and 
other things hard. caudied, being broke or scraped with a knifein the 
dark, yield. light; so does sea-water, forcibly struck in rowing, and 
the frotl; of the sea strongly agitated in a storm by night.t But, as to 


. * Consider of the Aurora Borealis, and other appearances of light in the heavens. 
Ri *jÀ €e the accounts of burning meuntains, in the Philosophical "Transactións, the 
: Foreign Journals, Mr. Boyle's Works, &c. ; and observe, that, in all natural inquiries, 
rid of various kinds, both on the negative and affirmative side, are frequently 
bore or have not been collected and recorded by authors ; whence we see the ne- 
sity 6f a Sylva, or particular storehouse óf. observations and experiments, to be used 
ide materiais in building a seiviceable philosophy. 
of M RAE UMeoUr phosphori, or glass rubbed in the dark, the phosphorus 
, the other kinds ot phosphori, putrified flesh, putrified fish, diamonds, 


&c —See Mr. Boyle u : i, ani 
; Mr. B pon Phosphori, and several pieces, to the same. purpose, i 
Philosophical Transactions, French Memoirs, Ar ; m pido pre 


1 
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the flame which the ancient mariners ealled. Castor and Pollux, and 
the moderns terii the Brothers, what kind of heat it has 1s not suffi- - 
ciently known. : ^ 

A twelfth to the seventh. 7 

(19.) Every thing ignited to- redness is perpetually hot, though 
witliout flame, and to this affirmative there 1s no negative subjoined ;: 
but what comes nearest to a negative seems to be rotten wood, which 
shines by night, without heat, and the scales of putrified fish, which — 
also shine in the dark, yet are not hot to the touch ; iio more than the 
body of the glow-worm or lucciole, or light-fly. 

A thirleenth to the eighth. ——— 

(13.) It is not sufficiently discovered, as to hot springs, in what sitna- 
iion and nature of the ground they usually ow; and, therefore, no 
negative is here subjoined.* ; 

; A fourteenth to the. minth. à 

(14.) A negative of the nature of fluidity is subjoined to heated 
fhuids, from the thing itself, for there is no tangible fluid known, than 
in its own nature remains constantly hot;f but heat is: superinduced 
upon it, for a time only, as an adventitious nature, so that the things 
most hot, potentially and operatively, as spirit of wine, distilled aro- 
matic oil, oil of vitriol, &c. though they soon prove burning, are cold 
upon the first touch ; and the water of hot springs being received into 
a vessel, and separated from its fountain, grows cold, like water heated. 
by the fire. "1t is true, that unctuous bodies are somewhat less cold 
than water, silk than linen, &c. But this belongs to the tables of the 
degrees of cold.? 

A fiftcenth to the tenth. 

(15.) In like manner, a negation of the nature of vapour, such as 
we find it with us, 1s subjoined to hot vapours; for, exhalations from 
oily bodies, though easily inflammable, are not perceived hot, unless 
newly exhaled from the hot body. T 

A sixteenth to the tenth. ; 

(16.): So likewise a negative of the nature of air is subjoined to hot 
air; for air is not found hot with us, unless it be shut up; rubbed, or 
worked together, or manifestly heated. by the sun, fire, or other hot 
body. 

A seventcenth to the eleventh, 

(17.) Here we subjoin a negative, from the seasons colder than 


agrees with the time of the year, whieh seasons happen with us upon 
east and north winds, as the contrary do upon west aud south winds.— 
dsa warm season and 


So a tendency to rain, especially in winter, atten 
a tendency to frost a cold one. 

An eighteenth to the twelfih. TE 

(18.) Here we subjoin a negative, from the air included in the same - 

vaults or caves during the summer. But the business. of included 

*- See Becher's Physica Subterranea and Hoffman's Pieces upon Mineral Waters. 


4- "Therefore, fluidity is not of the nature of. heat, or, in other words, fluidity is not 


essential to hcat. 


$ Seebeüow, Aph.13. — . : 
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ait should be very carefully examined ; for, first, i£may be well doubted, 


what is the nature of the air itself, as to heat aud cold, since it mani- 
festly receives heat from the impression of the celestial bodies, and 
cold, perhaps, from the expirations of the earth: and again, in that 
called the middle region of the air, from the cold vapours and snow; so 


- that no true judgement can be made of the nature of the air, from the 


airabroad, and unconfined, buta better when it i shut up. And 
here it is necessary to include it insuch a vessel or substance as may 
neither communicate heat nor cold, by its own nature, to the air, nor 
easily receive the im pression of the external air; — let the experiment, 
therefore, be made in an earthen vessel, well covered with several lea- 
thers, to defend it from the external air, keeping the vessel well closed 
for three or fourdays, then opening it, to discover alteration, either by the 
hand, or a good thermometer, regularly applied. * 

E A nineteenth to the thirteenth. 


(19.) "There is likewise a doubt, whether the warmth in wool, furs, 


plumage, and the like, proceed from some small degree of heat imhe- 
rent in them, as they grow, or are thrust out by the animals; or from 
2 certain fat and unctuous substance, which is of a nature congruous 
to warmth; or whether, by shutting up and breaking oit the commnu- 
nication of air, asinthe foregoing article; for, all air, cut off from 
the continuity of the external air, seems to have something of warmth. 
Let the experiment, therefore, be tried in shazgy stuffs, made of linen, 
not of wool, feathers, or silk, which are animal excretions: it is like- 
wise to be observed, that all powders, which manifestly include air, are 


- less cold than the whole substance they were tnade from, and so we 


4 


imagine that all froth, as containing air, is less cold than. the liquor it 
1s composed of. 
yn 4 twentieth to the fourteenth. 

,. (20.) "Fhis has nonegative subjoined, for there is nothing found among 
us, whether tangible or not tangible, whieh does not conceive heat, when 
e&posed to the fire, though the bodies differ in this, that some conceive 
heat sooner, as oil, air, and water; and others slower, as stone ánd me- 
*al ; but this belongs to the 'Table of. Degrees.t 


..— 4 twenty-first to the fifteenth. 
— (21.) There is no other negative subjoined to this instance, but to 


- have it well observed that no sparks are produced by a flint and steel, 


or any hard substance, without striking off some small parts from the. 


substance of the stone or metal,|| and that the attrition of the air does 


. ot produce the sparks as is commonly imagined ; whilst the sparks, by 


the weight of tbe ignited body, rather tend downwards than upwards, 
and, upon going-out, become a kind of fuliginous matter. 


I y^ L4 
-... * Sec Mr. Boyle's History of Cold, in init. 
odor again, consult Mr. Boyle's History of Cold, though certain experiments 


P] 


still wanting, to give more full information in thi 
1 / I ) in this case: but we are not here so 
Mete regard the prosecution of the inquiry itself, as to forget that the thing proposed 
0 give an example of the method of conducting inquiries, though. the author has 


all alonz contrived to car induiri 
on th i : 
examples, Ty on the inquiries themselves, at the same time that he gives 


1 Sce below, Aph. 13, 
l| See Dr, Hook's Micrographs, 
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4 Lwenty-second to the sixteenth. ! 
(22.). We judge that no negative is. producible to tbis instance, for |. 

we find no tangible body but what manifestly grows hot by attrition, 
whence the ancients imagined that the celestial bodies had no other 
means orfaculty of growing hot, but by the attrition of the air, in 
their quick and rapid revolutions. | But here it should be farther in- 
quired, whether the bodies discharged out of engines, as bullets out of 
a gun, do not acquire some degree of heat from the percussion, so as 
to be found hot after their fall.*. But air in motion cools more than it 
heats, as appears from winds, bellows, &c. for this motion is not so 
rapid as to excite heat, and 1s a motion of the whole, notof the parti- 
cles, whence it isno wonder it should not generate heat. —. —— 


» A twenty-third to the seventeenth. 

(23.) "This instance should be diligently inquired into, for all herbs 
and green and moist vegetables seem to coníáin some secret heat, 
though so small as to be imperceptible to the touch/in. small portions ; 
but, when many are joined and close shut up together, so that their 
spirit cannot breathe out into the air, but.the parts must mutually fo- 
ment aud.cherish: each other, a manifest. heat is produced, and some- 
times a. flame, if the matter be disposed thereto.T — - — hu 


A twenty-fourth to the eighteenth,,— ec 
(24. This instance also should be carefully examined, for quick- 
lime seems to conceive heat when water is thrown upon3t, either by the 
uniting of the heat, "which was before scattered, as in the case of con- 
fined vegetables, just now mentioned, or because the fiery. spirit is ir- 
ritated or exasperated by the water, so as to make a conflict and strug- 
gle. "This matter might be easily determined by using oil instead. of 
water, because oil would serve as well as water to unite but not toirritate 
theincluded spirit. "Phe experiment also should be extended as well. 
- to the ashes and the calxes of different bodiesas to the use of different 
liquors.? 

A twenty-fifth to the nineteenth, . , i 

(25.) This instance has the negative of all other metals, which: are 
more soft and yielding; thus gold, dissolved in aqua regia, lead in 
aqua fortis, and quicksilver in aqua. regia, afford, httle heat to. the 
touch, in the act of solution ;|| but silver and. copper afford more, tin 
still more, and iron the most of all; and in the. two latter, besides a 
.strong heat, there is also excited a violent ebullition 1n the dissolution ; 
whence the heat seems to proceed from the conflict, whilst the acid 
spirits enter, force into, separate, aud divide; the parts of the resist- 


X The heat of a leaden bullet, discharged barely by the force of the air, out of a 
wind-gun, against a metalline plate, so as. to become considerably flatted, has been 
found so great as to burn the fingers, when taken up directly ; ES but it is not certain 
that bullets acquire heat barely by moving through the. air. - This. might be cómmo- - 
diously tried with & wind-gun, and a proper instrument. for discovering a smalldegtee of — 


heat. 

T Sce above, Tab. T. 
) 1 Sec Mr. Boyle's Works, passim. and the Medicinal use of Lime-Water, in ihe 
French Memoirs, An. 1700. " 


|| See the History of Condensation and Rarifaction. 
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ing body; but where the body yields easily, there is little heat pro- 
duced. * " . 
A twenty^sixth to the twentieth. 

(26.) 'To the heat of. animals we anuex no. negative, except that of 
-inseets, as was before observed,f on account of the smiallness of them 
"bodies ; for, fish, compared with land-animals, have rather a degree of 
heat than a privation; but in vegetables and plants there is no degree 
' of heat perceptible to the touch, neither in their tears nor in their me- 
; dullary parts, newly laid open. In animals there is found a great diver- . 
. sity of heat, not ouly in their parts, (as the heat of the heart differs 

. [rom that of the brain, and this again from that of the external parts,) 
» but also with regard to accidents, as in violent exercises, fevers, &c. 


RO nt A twenty-seventh to the twenty-first. 
^. (97-) A negative can scarcely be subjomed to this instance, since , 
^ even the stale éexcrements of animals have a. manifest potential heat, as 
—wesee in the manuring of land. R 
——— s 4 twenty-eiglth to the. twenty-second ánd twenty-third. 

.— "(98.) Such liquors, whether aqueous or oleaginous, as have a. great 
' and powerful acrimony, produce the effects of heat, in the separation 
and burning of bodies, after some time, though at first sucli liquors 
were not hot to the touch; «and these liquors operate according to the 
pores of the body, whéreto they are applied; for, aqua regia dissolves 

- gold and not silver, aqua fortis dissolves silver and not gold, but nei- 

. ther of them dissdlves glass; and so of liquors.t 


Enn ous A twenty-ninth to the twenty-fourth. 
»...(29.) Let trial be made of spirit of wine upon wood, butter, wax, 
. or pitch, whether by its heat it will, in some degree, dissolve them ; 
- for, the twenty-fourth mstance shews, that spirit of wine has a power 
. resembling that of heat'in scorching, and therefore let. the experiment 
be made also in liquefaction. — Let trial likewise be made by a. water- 
thermometer, with a' hollow in the top, on the outside, and pour 
— high rectified spirit of wine into that hollow, then cover it, the better 
— to keep in the heat, and observe whether it makes the water fall or 


rise.|| á 


, —— 4 thirtieth to the. twenty-fifth. 
|. (30.) Syices and plants that prove acrimonious to the palate are 
found much hotter when taken internally; let it therefore be considered. 
: dn what other respects they may have the effect of heat. i is related 
. ^ by sailors, that, when large parcels of spices, which have beeu lone 
- kept close confined, come to be opened, those who first take them ud 
"run the hazard of catching fevers and inflanmmnations. of. the spirits, — 
—"Frial, therefore, might be made, whether the powders of sueh spices 
^ and herbs would not, like the smoke of Mire, dry bacon or fish hung 
—" over them. deri 


- 


a an d rts AM 
** The other solutions and mixtures, wherein heat is generated, mightalsó be pro- 


duced as instances to the present P Pp 
urpose. See the Cha ) ter On Hh ITC, in [0] av 
! Chemistry. ) 3 B exa es 


't See Table I. 


1 See the Chapter of Menstruums in Boerhaave's Chemistry, 
|| See the Chapter on. Fire in Boerhaave's Chemistry. 
May K 


r 


L 
74 NOYUM ORGANUM. 


A tlirty-first to the twenty-sixth. 


(31.) "There is an acrimony or pungency both in cold things, such as 


vinegar and oil of vitriol, and in those potentially hot, such as oil of 
origanum, &c. whence they both alike cause' pain in animate bodies, 
and separate and consume the parts in such asare inanimate,. ^ Nor is 
any negative annexed to this instance; but there is no pain in' animale 
without a certain sensation of heat. 
4 thirty-second to the twenty-seventh. j 

.. (32.) "There are many actions in common to heat and cold, though 
they differ greatly in the manner; thus snow seems to burn soon after 
it is handled; cold preserves flesh from putrifaction as well as the fire, 
aud heat makes some bodies shrink as well as cold, but it is more pro- 
per to refer these and the like instances to the inquiry about colds.* 

13. In the third place, those instances must be brought before the 


understanding, in which the nature inquired after resides, accotding to | 


the degree of more or less, whether the comparison of increase or de- 
crease be made in the same subject, or respectively in different sub- 
jects; for, as the form of a thing is the very thing itself, or asa. thing 


differs not from the form, otherwise than appearance does from exist- - 
ence, external from internal, or with respect to man and with respect to. 


the universe jT: it follows, that no nature should be recéived as a true 
form, unless it perpetually decrease when the nature decreases, and 


perpetually increase when the mature increases, —"Fl'he Table represent- - 


ing this, we therefore call the Table of Degrees, or the Table of Com- 
parison. E ; 
We shall first, therefore, consider such things as to the touch shew 


. ho degrees of heatat all, but seem only to have a certain potential - 


heat, or a disposition and preparation towards actual heat, and next 


Y 


proceed to such as are actually hot, or hot to the touch, and observe 


their different strengths or degrees. 
LBÁSMBMÓÉ—— , 


TABLE III 





^ 


1m » * 
3 A Table of the Degrees of. Heat. deity 
(1.) Among all the solid and tangible bodies, there is nothing found 


originally hot in its own nature; no stone, metaàl, sulphur, or other . 
fossil ; no wood; water, or animal carcase; for the water of hot wells 
seems to be heated accidentally, either by flame or subterraneous fire, 


. such as is thrown up by Etna and many other m mountains; or 
else by the conflict of bodies, as heat is produced in 


iron or tin ;f therefore, to the human touch there is no degree of heat in — 
inanimate bodies ; and.those we have mentioned also differ in degree of. 
heat, for wood is not so cold as iron.— But this belongs to the "Table . 


of Degrees for the History of Cold, 
(2.) But for potential heats and dispositions to flame, there are nu- 


merous ipanimate. bodies found greatly disposed thereto, such. as sul- 


^ phur, naphtha, and petreol. 


* See Mr. Boyle's History of Cold. 


*t "These expressions may give us a fuller information as'to what the Author means | 


by forms. : 


t Sce Table 1 I.— Consider also of the spontaneous heating of. Marcasites with watet, — 


iron filings and sulphur moistened with water, and other instances of this nature, 


the dissolutions of 3 
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($.) 'The bodies that are previously heated, as horse-dung in the ani- 
al, quick-lime, and perhaps ashes or soot by the fire, retain some 
secret remains of. their former heat, whence certain digestions, distilla- 
tions, and separations, are made of bodies by burying them in horse- 
dung; and thus heat is excited in quick-lime, by throwing water upon 
it, as was before observed.* 2 j 
" (4.) Among vegetables there is no plant, or part of a plant, whether 
- the excreted tear orinternal pitch, found hot to the human touch ; 
but green plants, as above instanced, become hot by pressure, and 
some vegetables are found hot, others cold, to the internal touch, viz. 
to the palate or stomach, or even to the. external parts, after continu- 
4ng applied for some time, as we see in plasters and unguents.T 
(5.) There is nothing found hot to the human touch in the parts of 
animals after death, or after separation from the body. . Even horse- 
dung retains not its heat, unless it be pressed together and buried ; 
yet all dung seems to have a potential heat, as appears from composts 
and manurmg. n like manner, the carcasses of animals have a latent 
and potential heat, insomuch that, in the church-yards where burials 
are frequent, the earth collects a certain heat, which consumes a carcass 
newly laid in it much sooner than mere earth. And it is reported 
that the people of the east have a certain fine soft cloth, made of birds? 
feathers, which, by its native heat, will dissolve butter gently wrapt 
up therein.!| 
- (6.) "Those thines that mend land, such as dungs of all sorts,$ chalk, 
sea-sand, salt, &c. have some disposition to heat, ** i 
(7.) All putrifaction is attended with some small tendency to heat, 
' though not so much as to be perceived by the touch;t[ for neither 
those things, which, when putrified, turn to animals, as flesh, cheese, 
. &c. are found hot to the touch, mer rotten wood that shines in the 
dark; but heat sometimes discovers itself in putrifactions by highly 
fetid and abominable odours.?z 
(8.) "The first degree of heat, therefore, of those things which feel 
hot to the human touch, seems to be that of animals, which has no very 
great extent in its degrees; forthe lowest, as in insects, is scarcely per- 
ceptible to the touch, and the highest scarcely equals the heat of the 
sun in hot countries and seasons, nor is itso great but the hand may 
endure it j though it 1s related of. Constantius and some others of a very: 
* Table I. and Table 1I. UM 
T Thus the Emp. Epispastic, Emp. Stomachic. i B i i ; 
Macil. Ung, Milch e, ue Iendng y end mp. ie Rente tum Mecum, Enpig 
Cicuta, Ung. Nutritum, Ung. Populngwm, &c. are cooling. ^ — ^ : P. 
$ Is the fact sufficiently verified ? 
J| This may require farther confirmation. 


$ Kxcept that of geese, according to vulgar observation. 


** Butis this disposition i i 
but is tt greater that that of many things which do not men 2 
And, in this light, what is to be.said of nitre? , à RN 


Tt Nor, as if eaid by a thermometer, applied to a putrifyi i 
" 4 ^ n 
this may require to be more exactly tried, Bs PURtar 351058. 8 p fn 


tt Th 
tt ne argument seems conclusive 5 for odours h ist wi 
: $ s, perhaps, cannot exist without a cer- 
bou "i heat.—Sec Boerhaave's Chemistry, under the Chapter. of. Fire and soi 
550i Futrifaction, Seealso Mr. Boyle's. Works, passim. r 
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dry habit of body, that they have been só hot in acute fevers as in a. — 

manner to burn the hand applied to them.* i P 
.(9.) Animals have their heat increased by motion, exercise, wine, 

high feeding, venery, burning fevers, and by paiu. - ; i; 
(10.) Men in the fits of an intermitting fever are first seized with cold 


— B 


and sbivering, and soon ;after grow very hot, but they continue hot Á 
from the beginning in burning and pestilential fevers. T 

(11.) Let farther inquiry be made of the comparative heat in diffe- — — 
rent animals, as fish, quadrupeds, serpents, and birds; and again, in ? 
their different species, as in man, thelion, the kite, &c. for, according H 


to common opinion, fish have little heat in their insard parts, but birds 
a great deal, especially pigéons, hawks, and ostriclies. 

(12.) Farther inquiry should likewise be made of the comparative. 
heat of the same animal, in its different parts -and limbs, for milk, 
blood, sperm, and eggs, are found moderately tepid, or less hot than 
the outward flesh of the creature, upon exercise, or when moved or ex- - 
cited, but it has not hitherto been examined what the degree of heat is 

. jn the brain, stomach, heart, &c. ; 
- (13.) AH animals are externally cold.in the winter and. cold seasons, 
but are then thought to be hotter within.T e 

(14.) 'The heat of the celestial bodies, even in the hottest countries 
and hottest times of the year and day, is not able to fire the driest wood, 
straw, or tinder, unless strengthened by the: burning-glass, though it 
may raise a vapour from moist matters.t V 

(15.) According to the tradition of astronomers, some stars are more — | 
and others less hot, Among the planets, Mars is said to be the hottest, 
or next to the sun; then Jupiter, and then Venus ; but the Moon is sup- 
posed to be cold, and Saturn the coldést planet of all. Among the 
fixed stars, Sirius is supposed the hottest, then Cog Leonis, then the — - 
smaller Dog-star, &c. T. d x 

(16.) 'The sun proves hotter to us the nearer he comes to the perpen- 
dicular, or zenith, and the same is to be understood of the planets, ace à 
cording to their different degrees of heat ;. for example, Jupiter proves- . 
inuch hotter to us when he is in-Cancer, or Leo, than when in Capricorn 
or Aquarius. / 


(17.);Jt is to be supposed that the sun and all the planets heat more —— 
" 
; 


MEM 


Aute Jr le De ame da 


Zt Sonido 


in their perigee, when they-are nearest the earth, than in their apogee, 

- when they are farthest from it; but, wherever the sun is at the same 
4ime both in its perigee aud nearest. the zenith, it must necessarily be 
"hotter, than where the sun is in its perigee, but farthest from the 

^ zenith: so that the comparative ascensions of. the planets must be here | 
regarded as they approach to or recede from the perpendicular in diffe- 
reut countries. ! » di^ ES 

(18.] 'Ehe.sun and planets are supposed hotter in their appulse to 
the larger fixed stars;—so, when the sun is in Leo, it is nearer the Cor 


: : 
* 'Thisseems to be no unírequent case, when inflammatory fevers happen in robust ! 
and sanguine constitutions; if by burning the hand be meanta disagreeable or 3oIne- 
what painful sensation of heat. 
J Suppose, by what is called Antiperistasis, but this does not, perhaps, appear by 

- the thermometer. — See Mr. Boyle's History of Cold, and Dr. Boerhaave's Chemistry; — — 
underthe Chapterof Fire. — : ) | 
t The direct rays of the sun are said to be capable of melting lead in-certain climates, j 

er even to fire the houses,—See Boyle, Abridgm, Vol. Ii. p. 55, &c. 1 
1 

à 
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Leonis, the. Cauda. Leonis, Spica Virginis, Sirius, and 'Canicula, thart 
when in. Cancer, where yet it is nearer the zenith. And it is to be sup- 
posed that those parts of the heavens give the greatest heat, though not 
perceptible to the touch, that are fullest of. stars, especially stars of the 
first magnitude. : 
(19.) The heat of the celestial bodies is increased three ways, viz. 
(1.) by their perpeudicularity, (9.) their nearness of approach, or, pe- . 
xigee, and (3.) by the stars lying thick together. 
- (90.) There is a very great difference found between the degree of 
heat in animals and that of the celestial bodies, as it affects us on the 
one side, and the mildest flame, all ignited bodies, or even liquors, 
and the air itself,, much heated by the fire, on the other; for, the 
flame of spirit of. wine, even though diffused and uncollected, is able 
to burn straw, linen, or paper, which animal heat will not do, nor solar 
heat, without the assistance of the burning-glass. 
 (21.) But there are numerous degrees of strength and weakness of 
heat m flame and bodies ignited, though, as no careful inquiry has 
been made ahout them, we are obliged to pass them lightly over.—(1.) 
'^"The Blame of spirit of wine seems to be the softest, unless we except 
the ignus fatuii and the corruscations of. sweating auinals, (2.) The 
flame of spirit of wine, we.;judge, is succeeded by the flame of porous 
and spongy vegetable, as straw, rushes, and dried leaves, from which 
the flame of. hair or feathers does not greatly differ. — (3.) Next to this, 
perhaps, may follow the flame of wood, especially such as abounds not 
.in rosin or pitch, but the flame of brush-wood or twigs, which are com- 
-monly bound up into faggots, is more gentle than that yielded by the 
- trunks and roots of trees, as is, found by experience in the furnace for 
melting iron from the stone, where small wood is of little service.—(4.) 
Next to this comes, in our estimation, the flame of oil, tallow, wax, 
and the like unctuous and fat hodies, which have no great acrimony.— 
(5.) Buta stronger heat is found in pitch and. rosin.— And (6.) a. still 
- stronger in sulphur; camphire, naphtha, petreol, and salts, after their 
crude matter is discharged ; and, in the composition hereof, ás in gun- 
powder and wild-fre of diffefent kinds, which have so stubborn a heat, 
that water, can hardly extinguish it. 
5:192.) (72) We suppose, also, that the flame arising from certain kinds 
of imperfect metals is exceedingly strong and sharp,* but of thisa far- 
ther inquiry should be made. 
..(23.) (8.) "The flame of strong lightning seems to exceed all the for- 
mer, so as sometimes to melt perfect iron itself "into drops, which those 
other flames caunot do. j 
.. (24.) (9.) "There are also different degrees of. heat in bodies ignited 
though these likewise have not hitherto been diligently inquired into. 
The weakest heat. of this kind we take to be, (1.) that of tinder, and 
the match used in the finng of great guns; after which come (2.) ig- 
I CEA RENE, brick, &c. ; but (9.) the hottest of all 1gnited 
: als, ds CO SAT cec ch farther 1 1 
D onde ies a copper, iron, &c. though farther inquiry 
(25.) Some iguited bodies are found much hotter. thin some flames, 


[ n] Ygnited iron 1s much more hot and burning than the flame of spirit 
wine, x Me 


* As in makinz tt y 3, 
le conimon regulus of antimon prnce $m 1nc and 
copper ) and many other metallurgical experincnu, 


L 
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(26.) "l'here are. also: some. bodies, which, though unignited, and. 


LR te PTS 


only heated,by the fire, such as boiling water and air;pent up in rever-, - 


beratory furnaces, are hotter than,many flames and bodies ignited. 
. (27.). Motion increases heat, as appears. by bellows and blow-pipes, 
msomuch that the harder metals will not melt in a dead or still fire 
that is. not animated.by the blast. 

(28.) Let trial be made with the burninz-elass ; for, as I remember, 
if the glass be held, for example, at the distance of ten inches from a 
combustible body, it-will not then burn so much as if. it be first placed 
at.the distance of five inches, and then be gradually and slowly drawn 
away fo the distance of ten, though the collection and cone of rays re- 
nain the same, the bare motion thus increasing the effect of the heat. 

(29.) 'Those conflagrations. which happen in the time of a strong 
wind are thought to advance faster towards the wind than from it, be- 
cause the flame recoils swifter when the wind slackens than it advances 
forward when the wind drives it, 
. (80.) Flame proves strong, vigorous, and generative, only when it 
finds some cavity wherein to move, and play, and exert itself; except 
the flatulent flame of gunpowder and the like, where compression and 
confinement increase its force. , 


(31.) "The anvil grows very hot by the repeated strokes of the ham- . 


mer, so that, if it were thin; we judge it might beignited by strong 
and successive strokes, but this remains to be tried.* : 

(39.) But in such ignited bodies as are porous and afford space 
enough for the fire to move in, if the fire's motion be not curbed by 
a strong compression, the fire is extinguished ; as when tinder, or thé 
burning wick of a lamp, a flaming coal, &c. is squeezed by the foot, 
. er the like, upon which the effects of the fire presently cease. 

(33.) 'The approach of a hot body increases heat according to the 
degree of nearness, and the case is the same in light, for the nearer an 
object is placed to the light the more visibleit becomes. 

(34.) "The uniting of different heats increase heat, unless the bodies 
come to be mixed ; for, a great fire and a small one being near each 
other, somewhat increase each other's heat; but warm water put into 
boiling water, cools it. ; ; 

(35.) "Ehe continuauce of heatin a body increases heat, for heat 
thus perpetually lying off is mixed with the heat before existing, so as 
to multiply the heat. "hus a fire kept up for balf. an. hour, does not 
heat the room so much as if. the fire were kept up for an hour ; but this 

3s not the case in light, for a lamp does not enlighten a room more by 
long continuing to burn than when it is first lighted. 

(36.) External cold increases hea!; for. we find that fire scorches 
violently in frosty weather. "This, we conceive, happens not only from 
the heat being shut up and contracted, which is a kind of union,t but 


also by irritation, "Phus, when the air, or any elastic body, is violently . 


compressed or bent, it recoils not only to the point it was forced from, 
but beyond it. 'lherefore let careful trial be made, by placing some 


' ** [t is certain that a piece of iron has, by various: strokes of the hammer, nimbly 
xepeated, been soon made to appear red hot, insomuch that this is sometimes account- 
ed no bad expedient for lighting a fire among nailors, and those workers in iron whoe 
use a quick hammer.—See Dr. Hook's Lecturesof Light, p. 117, — 


"|. S«e Sect. (84.) 
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 combüstible material in'flaihe, to shew 'wliether it will not be^ burht 
sooner on the surface than in the midst of the flame.* ;j 
"(37.) "Fhere are many degrees iu the' reception of heat; and, first, 
"itisto be observed, how &mall' and 'sleiider:a heat "may 'somewhat 
cliange arida little warm tliose bodies which »are least. of«all suscepti- 
"ble of heat; for the heat ofthe hand will warm:a bullet of^lead.or auy 
"other metal, held for a while in it; 'so easily'aud' in allcases 1s heat 
"transmitted and excited, though the'body to appearance" seems no*way 
changed. 
(38.] But of all bodies that we know; air thé easiéestreceives and com- 
' ^municates heat, as appears by weather-glasses; which aremade thus : — 
"Take a bellied glass, with a long and slender stem; and invert the-riibiof 
' it into another glass vessel of water,'so that the aperture of'the fiyst glass 
may tóuch the bottom of the second, whilst the stem is supported a'hittle 
by the mouth of the'under glass, so as to stand, without baving'its ori- 
"fice entirély closed ; and, the better to'effect this; apply some wax:to the 
"mouth of the under receiving glass, but so as not to 'stop'this' up:nei- 
'fher. Before the bellied gluss is imverted. into'the other, let it$ belly 
* be heated at the fire; and, when placed as- above-mentioned, 'the-air, 
which was dilated' by'the heating, will contract itself (after. the-adven- 
'titious leat is gone) to an equal dinrension with that of the external'or 
common air at the'time, and raise the water upwards-in'the same pro- 
!' portion ; and now, when a scaleof degrees, made upon a. loug:slip of 
paper, is pasted along the stem, according as the weather: grows hotter 
. 9r colder, the included air will contract with the-cold aàd expand with 
"the heat, and shéw the effect by the ascent of the'water when the air 
is contracted, aud by the descent thereof when the air is expanded.— 
"But the sensibility of the air, in respect of heatand cold, is so-subtile 
"and exquisite; as far to exceed. the perception of 'the human touch ; 
. insomuch that a ray of the sun, or the warmth of a man's breath, much 
more the heat of óne's hand, placed upon the top'of the elass, will im- 
" mediately cause the water manifestly-to sink.T "Though we co Hel tliat 
^ thé spirit of animals has a still more exquisite sense of heat and cold, un- 
"less it be obstructed and blunted by the grosser matter'of their bodies 
...(99.) Next to air, we judge those bodies to be most sensible of. heat 
— Which are newly changed and compressed" by' cold, such as, 1 
; and tte, for these begin to relent and dissolve with. any gentle-heat ;. 9 
"after thése, perhaps, comes quicksilver ; after this comes; 3; fat bodies, 
"such as oil, butter, &c; 4, wood ; 5, water ; 6, and lastl A stones ai d 
* metals which do not easily heat, especially. within, Moses jas 
long retain the heat they have once received; so that a red«hot MH 
stone, or piece of iron, quenched in a basin of cold water, retain h 
(a heat for some minutes after thattheycannotbelhandled. - T5 
... 40.) "Theless bulk a body is:of, the sooner it-conceives- beat; :by the 
"approach of 4 hot substance, which shews:that: all heat with à x in 
manner avérse to tàngible bodies. * UR » 
(41.) Heat, to the sense and human touch, is an ündetermined rela- 
 *' Sée Dr: dk 
—Aph: era s 
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s Léctures of Light and Discourse of -Comets. See hereafter; also, 


- * For the improvement of th 
"Hook's Works, passim. See al 


^s 


ermometers, see Mr.-Boyle's History of 
$0 Dr; Boerhaave's Chemistry. . [7 o dama 


being readiest communicated in the smallest and perhaps the most rarified bódies, : 
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tive thing, so that warm water shall seem hot to a cold hand, and cold 
if the hand be hot.* : ' 


14. How unprovided we at present are i3 natural and experimental 


history muiy be easily observed from this, that, in the preceding tables, M8 


- we are frequently obliged to direct experiments and farther inquiry to 
be made into particulars, and that, instead of approved history, aud 


such instances as may be depended upon, we are sometunes driven to | 


insert traditions and relations, though we do this always with a manifest 
doubting of their truth and authority.T 
15. 'The office and use of these three tables is to present a view of in- 
stances to the understanding; and, when this view is procured, the bu- 
siness of induction is to be put in practice; for, upon a particular and 
general view of all the instances, such a nature is to be discovered as 
may be continually present or abseut, and always increase and decrease 
with that nature ; and, as we before laid down, limit the more common 
nature.$ But, if the mind should attempt to do this affirmatively from 
the first, as it uses to do when left to itself, there presently rise up 
phantoms and notional hypotheses, ill defined, and. axioms that daily 
require a mending hand, unless, after the custom of the schools, we 
would contend for falsehood, though doubtless these axioms would be 
better or worse, according to the powers and strength of the under- 
standing that formed them. God, the great Giver and Creator of 
Forms, doubtless knows them by immediate affirmation, at the first 
glauce of the understanding ; and so, perhaps, may angels, and such 
sublime intelligences, but this far exceeds the human capacity, which 
can only first proceed by negatives; and lastly, after a perfect exclu- 
sion, end in affirmatives. T - Morc 
16. We must, therefore, make a perfect resolution and separation 
of nature, not by fire, but by the mind, which is, as it were, the divine 
fire; and thus the first work of genuine induction in the discovery of 
forms is to throw out or exclude such particular natures as are not found 
3n any instance where the given nature is present, or such as are found 
inany instance where that nature is absent; and again, such as are 
found to increase in any instance when the given nature decreases, or 
10 decrease when that nature increases; and then, after this rejection 
and exclusion is duly made, the affirmative, solid, true, and. well-de- 
fined form, will remain as the result of the operation, whilst the vola- 
tile opinions go off in fume ;|| and this is easily expressed in words, but 
the thing itself cannot be come at without numerous turnings and 
»windings. We will, however, endeavour not to omit any one step that 
conduces to the end. 
* See Mr. Boyle's History of Cold, in init. 
4 Little'progress can be expected in philosophy and the sciences till an ample an8 


exact History of Nature and Art is procured, out of which, as out of a storehouse, - 


particulars should be drawn, as they come to be wanted, in all inquires. 
See Part IL. Aph. 4. : , 


: ome 


l| The metaphor seems taken from the operation of testing, or the way of pane | 


or assaying geld and silver ore with lead, which very appositely illustrates this meth 


of induction ; the lead, some way or other, ; 
vitrifiable, and not true gold or silver, For thus the proper set of instances being pro- 


cured, (like an ore wherein the nobler metals are contained,) they are tried by induc- 


carrying off. with it whateveris volatileor - 


tion, as in the furnace, so as to leave the true form behind, like a brill of gold or silver, — 


upon the test. 
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eneral caution or perpetualadmonition must be given, 
tribute so much to forms, what we say ef them 
men. have hitherto accustomed 


7. Buthereag 
lest, as we seem to at 
should be understood of. such forms as. 
themselvesto consider," — . , | 

For, (1.) we do not at present speak of compound forms, that is, 
combinat;ons of simple natures, according to the cominon course of the 
universe ; as the form of an eagle, a lion, a rose, gold, &c. ; the time of 
treating which will be when we come to concealed processes and secret 
textures, and the discovery of them, as they are found in those called 


"substances, or concrete natures.T 


"(9.) And even in the case of simple natures, we must not be under- 


- stood to mean any abstract forms or ideas, that are either undetermined 
or ill determined iun matter. For, when we speak of forms, we mean no 
other than those laws and determinations of pure action, which regulate 
and constitute any simple nature, as heat, light, and gravity, in all 


kinds of matter susceptible thereof; and therefore the form of heat, or - 


the form of light, is the same thing as the law of heat, or the law of 
light, for we perpetually keep closeto practice, and things themselves ;Z 
and, therefore, when we say, for example, in the inquiry into the form 
of heat, reject tenuity,|| or tenuity is not of the form of heat, itis the 
on the other hand, that men may take away heat from a rare one.$ 
.; Q3.) And if any one shall think that our forms have somewhat ab- 
stracted in them, because they appear to mix and join together things 
ibat are heterogeneous, as the. heat of the celestial bodies, and the heat 
; of fire ; the fixed redness of a rose, and the apparent redness of the 
*ainbow, tlie opal, or the diamond ; death by drowning, and death by 
burning, stabbing, the apoplexy, consumption, &c. which, though 


very dissimilar, we make to agree in the nature of heat, redness, death, 


kc.; he must remember, that his own understanding is held and detained 
^y custom, things in the gross, and opinions. For it 1s certain, that the 


things above-mentioned, however heterogeneous and foreign they may. 


3eem, agree in the form, or law, that ordains heat, redness, and death. 


Nor can the human power be otherwise freed, and set at liberty from the 


£ommon course of nature, and extended and exalted to new efficients, and 
new ways of working, than by disclosing and investigating this kind of 
orms, | But after treating of thisunity of nature,** which is a most 
tnpital thing, we shall proceed to the true divisions and paths of na- 
ture, as well the ordinary as internal.TT 
;18. But we are next to propose an example of the exclusion or rejec- 
* Viz. The peripatetic, or notional forms, &c. 
. T See De Augment. Scientiar, i 
. & Certainly this cauti i 
"nm a caution has net been sufficiently observed, whence many have cop 
E on Second Part of the Novum Organum to be rather a deep, or, bite tes to 
the vulgar expression, a metaphisical speculation, than a thing directly tending to ope- 
Tation; or, what it is in reality, with regard to the mind, practice itself. 
. | See below, Tabie lV. 
..$ 1t cannot be too well remembered, nor perhaps sufficiently inculcated, that theory 


and ice, i : i i 
2» bap in the mind, are but one and the same thing ; or differ no more, in any 
pect, than as cause and effect, or rule and work. 


FF. See Part VI, ApÀ. 3. 
tt See below, ect, 1]. passim, 


ime asif we said, men may superinduce heat, upon a dense body ; or, 
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tion of those natures, which, by the tables of view, are found not to be - 
of the form of heat.; admonishing, by tlieway; that not only each fable | 
suffices for the rejection of any nature, but also every single instance 
contained in each table; for it is manifest, from what goes before,*. 
that any one contradictory instance destroys the notion of form,  How- 


ever, for clearness sake, we sometimes double-or repeat the exclusion, * | 
tlie better to demonstrate tlie use of' the tables. Into irr 
EP. TABLE IV. 62 v EooiedL a 


4n Example of the. Exclusion or Rejection of. Natures, from the. Form. : 

D CDU ...0f Heat. Yr " dh | 

CL.) By the sun's rays, reject elementary. or terrestrial nature from. | 

tbeform ofheat. - ^. ; | o 

; (2); By comuion fire, and principally by the subterraneal fires, which. — 
| La "DE LI 1 « !ji en P3 Y BE EDO wer 

sre very remote, and entirely, Cf off Trom the celestial rays, "reject oe», 


gi cis By the.heating of all kinds of bodies, whether mineral IDEM | 
ble, or animal ; whether water, oil, air, &c.; upon tbe bare spprosch à 
fire, or'other hot body, reject all variety, or subtile Pipes no 


Saca m 


of bodies, . 


(4.) By irn, and ignuited metals, which heat other bo lies, wil hout 
loss of weight or substance, reject communjcation, or inixture of any. | 
other hot substance, , Deinem cem cox 


* (6.) . By the rays of the moon and stars, except thé sun, again reject. , 


(0). By the comparison of. ignited iron, and "s fapie; ol snint ef 
wine, whenee the iron appears to be hotter and lesslucid, but the flame. 
of the spirit more lucid and Iess hot, again rej ect nght endeiiepdtie d 

: (8). By Gold, and other ignited metals, which ate.very dense in their. - 


subtile, again reject tenuity. 

same dimensions to appearance,£. reject local. or expansiye motionin the - 
Ww l0lesee j , | DOW i tios: d D 
.. (11). By; the. dilatation of the air in weather-glasses,. and. the like, - 


E 


. whole. Vue P RE 
(12.) By the facility wherewith all bodies are warmed, without de- 4 
kable altération, reject destruction, and great come - 


a 


struction, of remar 


iunication of any new natare, ^ 
;. * Seein particular, ph. 4, 16, &c. x» : ce 

* Thats, since the sun's rays.are found to be hot, a terrestrial or elementary mature is 
not of-thé form of heat, or hieat is not confined to terrestrial or elementa "bo lies, $ 
blow) Apk.1é'and'uo. (8j. ERE ) ios exo ponat cava 

f Though not upon exact trials. . Let it be considered how justly this expa i r$ 
Tarifaction of the whole body, has been made by some tlie universal criterioh, rf 
ofheat, Seebelow, A4ph, 20, (8.) (15.) (18) (36,) rmt I wt os ak gs 
r1 - 
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00 (38. Bv the similitu le and confórmity. of certain. operations, per- 
2,98) jsp egent yi heat, reject as well expansive as contractiye 
jon.in t wh le. dosite» wiofmn i MJ hut 1s LAUDE O04 J EE t ; e 
reote M folloyihg "heat, upon. the attrtion, of bodies, rejett 
principle nature ; tbatis, a positive nature, rot caused by a precedent 
- TN. B.. "There.ave alo other natures to be excluded, for our tables 
are not designed as perfect, but only as examples... 5 5 
- IN. B. Neither all; nor.any one of the preceding natures, are of the 
- form of heat ; so that. men, in their practices upon heat, are freed from 
- the nécessity of intreducing any orallofthem,* ,..,.. 0 00005 
.. 49. "The business of exclusion. lays the foundations. for a genuine 
ánductiong which, however, is not -perfected. till.it terminates in the 
Affirmative: but our exclusion is.by no meafis perfect, hor can it.pos- 
'Sibly heso at first. For exclusion, as we iplainly see, is the. rejection 
of sunple natures ; and, a£; we have hitherto no just and true notion of ^ 
!simple natures, how can the, business of exclusion. be. rectified ? ,.But 
-. someof the ábove-mentioned notions, às those of elementary nature; ce- 
..lestial nature, aud tenuity,[.àre vague ànd.ill defined. ' Wlierefore, 
.not forgetting how .great.a task we bave' undertaken, viz. o less than 
that of rendering the hunian understanding equal,to things and nature, 
;weare.by no means to stop'here, but 1nust p roceed. to invent aud. afford. 
greater helpsto themind. — For, doubtless, in the interpretation of na- 
ture, the mind is to'be so prepared and. formed, thàt it may both rest 
upon proper degrees. of certainty, and yet conceive, especially in the 
- beginning, that thethings which afe:présent have a great dependance 
upon those behind.1 |[19V Oi Q idt d6on.25:J ei É 3!H. 53:20 
.90. And yet, because truth will sooner'emerge from. error than from 
- eonfessmn, we judge it useful to:allow the understanding, after having 
— made and considered the three tables of preparatory view; in- the-man- 
mer we have laid them down, to apply itself, and attempt the business 
of interpreting nature in the afirmative, on. tbe strength of the instances 
contained. in. these tables, and. such as. may, be otherwise procured,— 
Aud this kind of attempt we call a permission to.the understanding, 
- the cudiments of interprétation; or the first vintageof inquiry.]] |... 


OMETORIIOAIUUURURUAG an ue OO ERRCTRENAI Ss RU M 





Pb ABLEGV, 


« 


—— fle first Vihtage, er Dawn of Doctrine,from the Form of Heat. 
(1.) 1t appears, from the preceding doctrine, that the form of a thing 
resides in all the particular instances wherein the thing resides, othere 


.* Observe how this investigation of forms cortésponds tó à just practical rule, (for 
producing unlimited effects,) laid own above, under.4pA. 4. (5.and 6.) lf due at- 
tention has been used, the reader will now begin to see the scene open, and. find cause 

... to expect more considerable things.from the human power and knowledge than have 
hitherto been produced by àny philosophers unacquainted with the trüe method of in- 

- Quiry into nature, by'the means of this new engine of themind, — — i 
"p See Table 1V. 


ui 1 See Part I. Aph. 130,:ad- finem. », 
... | The first vintage, in wine countries, prc h (T di : 
isti lor brandy, Fari in wine countries, produces the poorest wines, veh cy usually 


Pd 


, 


ing not fit to keep tn the form of wines, 


». 
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wise it would not be a form ;* and therefore no contradictory instaüce 
liereof can be given. | 9 iow e ; d'hnpus Y TEUER 

(2.) Yet the form is found much more conspicuous in some instances 
than: im others, especially^in those where the nature of the form is less 
confined, obstructed, and subdued, by other nátures ; aud this kind of 
instances we callshining or glaring instances. — And thus we now pro- 
ceed to reap the first fruits of our inquiry after the form of licat, in the 
way of example. iy ies "s 

(3.) Inall mstances, considered as well separately as collectively," the 
mature whose limitation'is heat appears to be motion.  'Phis we 
find chiefly in flame, which is in. perpetual motion; and in hot or 

"boiling liquors, which are also in a continualagitation. — ]t likewise ap- 
;pears, -by: the sharpness or increase of the heat, caused: by mofion, as 
1n bellows and blasts :|| and again, in other kinds of uiotion, for which 
see the twenty-eighth and thirty-first instances of thethird table. t is 
-found'also in the extinguishing of fire and heat, by all strong-compres- 
sion, which. checks and puts a stop to motion. . See the thirtieth. and 
thirty-second instances of the third table. ^ Again, it is shewn by this, 
that all bodies are destroyed, or. at least remrarkably altered; by. all 
'kinds of fire; or strong or veliement heat ; and hence it plainly appears, 
that heat causes a tumult; disturbance, and brisk or eager motion in 
the internal parts of bodies, which gradually tends to a dissolution: of 
the body. z 1 Ed wWiyarg 
* (4.) What we have thus said. of motion is to be understood of it as 
of a genus;$ with regard to heat, and not as 1f heat generated motion, or 
' as if motion generated heat, though this may be true in some cases ; 
but the meaning is, that heat itself, or the very. existence of heat, is 
motion, and nothing else ;** though motion, limited by the differences 
we shall presently subjoin, after giving a few cautions for the avoiding 
of ambiguity. "Hw (5o Grat dues 

(5.). Heat to the'sense 1s a relative thing, that regards mankind, not 
-the universe, and is justly assigned only as the effect of heat upon the 
animal spirit or mind, being in itself an indeterminate thing, for the. 
.same body, according as the sense is predisposed, may give the per- 
ception as well of heat as of cold, as appears by the forty-first 1ustance 
of the third table. T" 

(6.) But the communication, or trapsitive nature of heat, whereby 
one body conceives heat upon being applied to another that is hot, must 
not be confounded with the form of" heat, for heat is one thing and 
heating another. Heatis produced by the-motion of attrition, without 
any heat preceding that motion, whence heating is excluded from the 
form of heat. And when heat is produced by the approach of a hot. 

"body, this does not proceed from the form of heat, but depends en- 
tirely upon a higher and more common nature,TT viz. upon the nature 


* See Part V. Aph. 4, T See below, Sect. LM. Aph. 24. 
See 4ph.a. Y || See Tab. III. Instance 27. 
$ Or universal kind. ** See Part, 1l. ph 4. 9. 


** 


3t Thisis a subtile and curious distinction. The meaning appears to be, that, when 
heat is once produced by the existence of its form, tbat is, by a particular motion,c 
propagaxs it$elf, not by means of its form, but by the principle of assimilation, Or 
TRIER ABRE Sir Isaac Newton npon the Heatof Comets, — Princip. Lib, 1H. 
p. 467, &C. H ; 


| 
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of communication, assimilatien, or self-multiplication, which demands 


arate inquiry. igni soie. ; e 
a 0.) The Wstion of five is vulgar, and com posed of heat ENS dn 
dor as existing iu some one thing, for exam ple, in common Ue *e 
bodies iznited, or made red-hot; and; having thus removed all ambi- 
guities, we at length come to the true differences, which limitate mo- 
fion, so as to constitute 1t the form of heat.* NN 
ann 253€ É FA TAE D. 
* :(8.)' The first difference is this, that heat is an expansive motion, 
whereby a body eudeavours to dilate itself, and stretch into a grea'er 
"sphere or dimeusion than it before possessed ;T and this. diterence ap- 
'pears principally in flaine, where the smoke, or uuctuous matter, mae 
"Bifestly dilates and opens itself into Hame, — It appears l'kewise in all 
boiling liquors, which mauifestly swell, bubble, rise up, and carry on 


their precess of expansiou, till tlley echange into a much-more rarified 


EXOru o 


. instances of the fourth t 


' of these differences js a p 
. adjusting and reconciling t 


|owell purged oi ;|s 


"body than the liquors themselves, '.as for example, into vapour, flame, 
C Ein $ 
(9.) It appears likewise in wood and all combustible bodies, which 
sometimes sweat hut always evaporáte. - iphib e TP. 4 

^. (10.) It appears again. in the melting of metals; which, oeing of.a 
very compact substan: e, do not easily swell and dilate, yet their spirit; 
after being itself dilated, and endeavouriüg at a still greater extension, 
forces and apitates the more gross parts into a more fluid state ; and, if 
the' heat be greatly increased, it resolves, volatizes, and drives off, 


much of their substance. en bi 
—— 11.) It appears also in iron and stone, which at least are softened, 


Af not liquified and füsed, by fire. - So likewise rods: of wood. become 
flexible by being somewhat heate4 in hot ashes; 

.. (12.) But tliis motion is best perceived in air, which continually and 
manifestly dilates itself with a small heat, according to the thirty- 
eighth instance of the third table. 

(13.) Agam, it appears from the contrary nature of cold, for cold 

&ontracts all bodies aud uiakes them shrink, iusomuch that nails have. 
dropped out of walls, and brass vessels have.cracked, through culd;. 
so likewise glass heated, and suddeuly brought into the cold, cracks 
and flies to pieces. ' Air contracts itself even upon lightly cooling, as 


, appears by the thirty-e:ghth instance ef the third table:$ but the full 


consideration of these particulars belongs to the inquiry of culd. 


* See Part II. Aph. 4.: 


T Observe, that this does not. contradict but coincide wi'h the tenth and eleventh 


Sat able, thougb the correspondence may not, peihaps, appear at 
1 See the Sylva Sylvarum." 


l| Neither does this contradict the eleventh instance of the fourth table. "The assigning 


aracular work of the understanding, emjloyed solely in 
he instances of the preceding tables, without distraction or 
avocation. 2 2 ; 


n !t should here bc remembered, that. water exparids in freezing, "or ice is specifi- 
A gs than the water that affords it, How this bappens, the Author explains in 
Mie History of. Condensation and Rarifaction. — But, perhaps, if the water..be very 
àir belore i: is frozen, the ice will not be li hter than. ET 
A n, ghter than water.— S« 


: ; mistry, under the Chapters on. Fire and Water, S.e al : j i 
bee's Physico Mechaüical Experiments, p.257. i-i : SUMAS Have 
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« (4) And'it iso wónder that cold and heat should perform nam; 1 
actions in common, according to the thirty-second instance of Pes 
,«ond tàble, because two of the differences, which we shall resently- 

mention, belong to both natures, though, in the present pioiiiee] | 
Xheiractionsare diametrically opposite, for heat gives an expansive 
-and cold. a. cGontractive motion, i P "2 


* 


— 
1 
f 


fasi 


: 1I. [ 
(15.) The second difference is a modification of the former, and de- Ü 
qpends upon this; that heatis.an expansive motion, or a GM towarda 
the circumferenee, ,but. with this law, at the same lime, that it riseg Ü 
-pwards.. And we cannot doubt butthere ure many mixed motions, as | 
*hat of an arrow, for example, which revolves. in going forwards, and 
advances by revolving ; and, in like mamner, the motion of heat (gh at $ 
the same time, both expansive and upwards, » a 
(36. ).Ehis. difference is perceived by heating one end of an iron rod 
dheld perpendicularly in the fire, in which posture it will burn the hand À 
much sooner at the other end than if it were held aslope or down- 
wards. .: 1 | Roa o ju 
(17.) "This difference also appears from distillation per descensum 
sor the method of distilling. downwards, (which is practised "upon Yn i 
&ious flowers, whose odour is easily lost,) viz. by applying the fire, not p 
below butabove the subject, thatit may scorch the less, for not Ry i 
flames but all heat tends upwards. : * 3 
. (v8.) Let trial be made o£ this in the contrary nature, that of cold 
to find whether cold will not contract bodies by moving downs, as host 
.dilates them, by rising upwards. "lake, therefore, two irom rods, or - 
two glass tubes, exactly alike, heat them a little, and place a spunge : 
full of water, or a quantity of snow, under the one, and in like man- 
mer over the other, for we conceive that rod or tube will cool faster at 
"he farther end where the snow lies at the top than where it lies at the — 
bottom, contrary to what happens in heat,* n » .x 
I. Teo 
(19.) A third difference is this, that heat is not an expansive uniform 
motion 1n respect of the whole,T but expansive 1n the smaller patticlcs i 
of a body, and at the same time checked, repelled, and reverberated, $ 
so as to become an alternative, perpetually sh addering "or struggling, b 
motion or action, which is irritated by the re-action of the body, - 
whence proceeds the violence of fire and heat. * 
(90.) And tbis difference appears chiefly in flame and boiling liquors, - 
which continually tremble, swell in their small patticles and again sub- T 
side, à : 
 (21.) Yt appears also in such bodies as are of too hard a texture to 
swell, or increase remarkably in bulk, when heated or ignited, as red- 
HS 


*i 
4 


- hot iron, in which the heatis very intense.]| : 
: wd ! 31 
] * 
* See the experiments of the Academie del Ciménto at the end, and Mr. Boyle's 
History of Cold. l | - 
5 


q As when a bladder is distended by blowing into it. 


* As whena nail is driven up.to the head in a board, and made to shudder and vies 


Prate in its small párts by the stroke of the hammer, : o 

J|. It should seem as if this shudderimg action were visible im iron, even tbough heats | 
ed below the degree of ighirion ; for, in looking upon such heated iron, the eye ro-— 
ceives an odd'impression of a particular kind cf wWaving or recurrent fuotion, Im 


AMI v 
iq ; 
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| TORUR ' | tliis, that fire burns sharpest. in. the cold- 
* : (82.) Kt also appears from. this; that fire burs sharpest in.the c x 
p^cApene Hm it appears from this, that; when E ps ed ies 
* QV uut 1 PE . iia iu T ast o 
^on asd Em ns rw wap ise sn and:.move violents 
- nodi M : i tion is the motion: 
: no remarkable heat, because the motion is hex 1 
m. ibat alternative or geri uiv e 
cles; and to this purpose let E be e inl der ir im oes not bu 
j»arper on-the. surface than in the middle,*: ; : 
bad n appears-from this, that:all lcu iere M 
the ninute pores of the body burnt, so that: the burning s Pis : à 
. saps, penetrates, and enters, like the points of: an beni ius wer 
- meedles; and hence it is that all acid spirits, if qe the: " y they 
detupon, have the.effect of fire, from. their dissolving or corro ig 
rn And this difference we now. speak of is common to the nature 
"irc vhereinthe contractive motion i8 restraimed^ by the contrary 
of cold, whereinthe contraetive motior trai ipm 
. endeavour of expansion, as the expansive motion.is.checked d Re . iei 
the opposite endeavour of contraetion : fand; therefore;: whether. the 
- parts of à body penetrate-from without ilwarde, or from: within out- 
wards, the case i$ similar, though the force be very unequal, because 
we have no body here: upon the.surface of the earth, that is intensely 
«eold;t . s " E de qbtin 
n KL 1 ge e Sod oy 2-18 EN apvd 
' (96.) The fourth difference is a modification of the. last, and de. 
pends upon this, that the preceding motion of stimulation or penetra- 
- tion be somewhat rapid, or no way sluggish, and also play among such 
particles as, though minute, yet are not extremely fine, but, as It were, 
of a moderate size.]| — Mas uiesxivuais Mta d UE 
ACAÍ Sick d ME appears upon comparing: the effects of. fire.and 
the.effects of time or. age, which. withers, . consumes;.;undermines; and 
reduces, bodies to. aslies,. as well as fire, or rather "much. more- subtily ; 
but because this kind. of motion. is exceedingly: slow, and. exercised: 
upon very fine particles, the heat is not pereeived. — 77 7 Vise 
' (28.) It again appears, upon, comparing the dissolutions of iron.and 
gold, for gold dissolves without causing a manifest heat, but iron ex- 
cites a strong one, though scarcely dissolves.quicker.thau gold, because 
pec dena 'enstruum. not. only enters. milder.:and.. more :subtily, but 
- the parts of the gold also prove more yielding ; where 
. &rance.of.the menstruum.is. violent, and attended. wi 
parts of. the. iron making & much greater resistance, 


b 2399 


as Tr iron, the-en« 
th a cen ict; the 


'of- sealing-wax; &c. smoked by.being held. too far in thé 
and  Boerhaave's Chemistry; 


and Micrographia, passim, 9d i 
1 See Tab, I. Instance 27, ji 
|| Observe how the Author, accerding to hi imi [s 
T à £ to his own rule, proceeds to limit tle partis 
sular moton; wbich, asa true Eenus, is to constitute the form of heat.—See Aph., 4. 


* 
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- (99.) Lastly,it appears also, in sóme measure, from such ganerenes 
and mortifications of' the flesh, as cause no great heat or pain, by rea- 
son of the subtilty of. the putrefaetion.* — And let tliis serve for what 
we call the first vintage, or an attempt towards iütespreting. the form 
of heat, which the understanding makes, as we said, by the way of 
permission.t i 
(30.). "Phe fruit of. this first vintageàs, in short, the following true 
definition, or form. of. heat, as it regards the universe, and mot as it 
is only relative to the human sense, viz, heat is an' expansive. bridled 
motion, struggling in the small particles of. bodies; but this expansion 
is modified, so that, whilst 1t spreads in circumference, it has a greater 
tendency. upwards. |t is also modified alternately, or by fits, so as to 
prove no way sluggish, but vigorous and active.t t 
(31.) And, asto practice, the case is exactly correspondent, and 
«mounts to this, that if in any na'ural body a. motion can be excited 
which shall dilate or expand, aud again recoil or turn back upon itself, 
so as that the dilation shall not proceed equably, but partly prevail 
and partly be checked, any man may doubtless produce heat, without 
at all regarding whether the bédy that is wrought upon be elementary, 
as they callit, or earthly, or*whether it be enriched with a celestial in- 
fluence ; whether it be luminous or opake, rare or dense, locally ex- 
pauded or.contained within its original dimensions ; whether it tend to 
dissolution or remain in its native state; whetherit be animal, vegetable, 
or minera! ; whether it be wa!er; oil, air, or any other substance that is 
susceptible of the foresaid motion.| . A'd heat, in respeet of the 
seuse, is the same thing, only with such relations as belong to serise. 
And this may serve as an. example of our niethods of. investigating 
forms. i ; 


** And these kind of gangrenes or mortifications may happen by cold or by freezing. 
Sce Mr. Boyle's History of Cold, passim. 


4 See Aph.36.' 'The meaning is, that, as men are apt to grow weary of prosecu- 
ting inquiries, where thej- reap no quick advantage, or receive no immediate fruits of 


. their labours, the understanding is permitted to gratify itself by a kind. of anticipation, 


er by making some ofer and first attempts at discovering the forms of things ; "but, till 
the inqui;y is duly' prosecuted, men have no right to pronounce, or even to expect, 


that the forms of things can be perfectly discovered. 


i Here we have an instance of a genuine or scientifical definition, which is no ether 
thap the form or nature of the thing defined, so that the true definitions are the results 
ef inquiries duly prosecuted, and not those slight arbitrary notions usually called by the 
mame of. definitions. j ; y. 


-.|| Hence we are furnished with a farther criterion, or argument, a posteriori, that 
will shew, ifi fact, whether tke form be justly discovered, Thus if' we can produce 
feat in all bodies susceptible thereof, by introducing into them tbe motion here de- 
scribed, we shall have a cunfirmation that rhis motion is the form of heat; and the 
only exception in practice is, perhaps, water, for introducing heat into which, by the 
means of this particular motion, a well-adapted mechanical contrivance seenis hitherto 
wanting, though possibly it might with ease be supplied. 

$ Though this metbod is here so fully delivered, and promises better things tham 
possibly any other method of inquiry hitherto known. yet it appears strangely to be dis- 
regarded. | And, certainly, it should seem as if very few were apprized that this me- 
thod, thoroughly pursued, is an actual demonstration, as jusdy and properly suited 


; 
t 


to physics, or indeed to all philosophy, as mathematical. demonstration and algebra are 


to geometry and general mathematics. 


3 
1 


NOYUM ORGANUM. 





PART IL.—SECTION 1I. ^ 
THE DOCTRINE OP INSTANCES; OR, THE METIOD OF EXPEDITING " 
THE INTERPRETATION OF NATURE AND THE INVESTIGATION OF 
— FORMS BY PREROGATIVE INSTANCES.,* 


. APHORISM XXI, 


. HAYING. thus laid down the Tables that afford the first view of à 
subject, and given an example of the method of rejection. or exclu- 
Sion, and a Specimen of the fruits, or first dawn of doctrine, to be de- 
rived froni them, we proceed to the other helps of the understanding 
in the business of interpretirig nature, or forming a true and perfect 
induction ; and, in proposing these helps, we shall, wherever tables 
are requited, proceed upon the foregoing subject of heat ;f but where 
fewer examples are sufficient, we will occasionally launch into subjects 
of all kinds, without confounding our inquiry of heat on the one handy 
or confining our doctrine to too scanty bounds on the other.|| à 
We therefore propose to treat, 1, of prerogative instances; 2, ofthe 
helps of ibduction ; 3, of the rectification of induction; 4, of the me- 
thod of varying inquiries, according to the nature of the subject ; 5, 
of prerogative natures for inquiry, or what subjects are to be inquired. 
into first, what second ; 6, of the limits of Inquiry, or an inventory of 
all the natures in the universe; 7, of reducing inquiries to practice, or 
making them subservient to human uses; 8, of the preliminaries- to 
inquiry; 9, and lastly, of the ascending and descending scale of 
axioms.$ Ue 
* The doctrine of instances is delivered with great diligence, sagacity, and exactness, 
inthe present Section, "The desigii is to shew what are the principal, most material, 
and essential, particulars in every inquiry, or what instances are chiefly to be sought 
. after and regarded, in order to discover the real natures of things with. the greatest cer- 
tainty and expedition, ltisa doctrine of the first importance in the discovery of forms, 
and for want thereof the philosophical inquiries we generally meet with are but light 
skitmishes, iüstead of close Brapplings with nature, ór, without a metaphor, they 


have no strong aid direct tendéncy ro the discovery of forms, but appear vague, inde- 
termined, aid rather amusing than useful. 

T That is, in the way of example, and not in the way of a rigid and just inquiry, 
which requires much mote industry and. exactness, aíter the manner of the Author's 
inquiry into the subjects of Life and Death, Winds, Condensation, and Rarifaction 5 
though these also are but a kind of larger examples, and not finished inquiries, 


1 The Tables for that purpose being laid down in the preceding Section. ' 


|| And in this view the following Aphorisms will exhibit a little map of the roads for 

improving all kinds of knowledge . 

- $ Of these nine general heads, under which the remaining parts of the Novum Orga- 

P»um were to havc been comprized, ne more than: the first js prosecuted by the Author, 
" M ; 
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29. Among the prerogative instances for interpreting nature, in the 
first place come the solitary kind ;* thatis, f, those which exhibit the 
nature inquired after in such subjects as have nothing common with. 
others besides that very natare; or, 2, those that exhibit the nature 
inquired after in such subjects as are every way similar to others, exe . 
cepting in that very nature; foritis manifest that such instances as. 
these will shorten the inquiry, and promote and hasten the exclusion,T 
so that a few of them may do the service of. many. 

For example, 1, if the inquiry be about the nature of colour, soli- 
tary instances are prisms and crystal gems, or glasses, which represent 
colours, not only 1n themselves, but also externally upon a wall, &c. 
Understand the same of des, &c. fer these have nothing 1n. commorr 
with the fixed colours of flowers, coloured gems, coloured glass, me- 
tals, various woods, &c. besides the colour itself. ^ Whence it may be 
easily inferred, that colour is nothing more than an alteration in the. 
rays of light, occasioned, in the first case, by different degrees of in- 
cidence,f and in the second by the different texture or structure of the 
body; and so reflected to the eye; but these instances are solitary or 
single in poit of likeness.|| 

(9:) Again, in the same inquiry, the distinet veins of black and 
white in marble, and the variegation of eolours: in flowers of the same 
species, are solitary instances, for the: black and white parts of marble, 
or the spots of white and purplein carnations, agree almost in every re- 
spéct exceptin colour. Whence it is easily collected that colour does. 
not greatly depend upon .the intrinsic. nature of the coloured body, 
butisowiugto a somewhat gross or bare mechanical texture of the 
parts.$ "Fbus these instances are solitary in point of difference, and 
we cal both the kinds by one and the same name. 

- 93. [n the second place come travelling instances, or those wherein the. 
fiature inquired after travels or advances to generation, when it was not 
beforein being ; or, onthe contrary, travels, or tendsto destruction, when. 
it wasin being before ; and, therefore, in either corrolative, such instances 
are always duplicate, or rather one instance, in motion.or passage, is 
continmed to the opposite. period:;** and instances of this kiad not only 


Nor was any thing afterwards published towards executing the rest, though it appears. 
that the whole design was laid from the first, and that at times the other parts were 

one on with, after the present piece was published. "The want of these additional 
Sections may, perhaps, be in some measure supplied by a close attention to the present 
Doctrine of Instances ; but, in order to render the whole more generally intelligible- 
and useful, it were greatly to be wished tbat. some tolerably-qualifed person would 
give an Essay upon it, in as familiar a manner as the subject will allow.—See Dt.. 
dook's Method of improving Natural Philosophy. ^. - 

* Let it be remembered, that, with rezard to the names of the severa] kinds of in- 
stances hereafter mentioned, the author hada right to impose. them, as the subject 
was entirely new and untouched ; and, doubtless, certain definitions and names are 
required where things are to be carefully distinguished. 

ee Table IV. Aph. 18. 

T S ERN glasses, dew, &c. Which kind of instance led the Archbishop 

of "Spalato, Dr. Hook, Mr. Boyle, Sir Isaac Newton, &c. to very considerable disco-- 


veries in the subject of colours. 
|| Via. Dissimilar in all respects besides that of colour, in which the solitariness of 
the instance corisiats, | í E 
$ See Mr. Boyle of Colours. ] 
-xx r[l'hat is, either there is both a generation and. destruction, Ur else one and tbe 
same procéss begins with generation and ends with destruction. 
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mrcelerate and confirm the business of exclusion, but also drive the 
affirmation, or form itself, into a narrow compass ; fov the du of the - 
thing must necessarily be somewhat introduced or 'abolís ed by this 
transmigration ; and, though all exelusion promotes and Koicdis the 
allirmatron, yet this is more directly done in the same subject than in. 
different oues; fer it plainly appears, from all we have said before, that 
the form discovering itself in one thing leads to its discovery in al 
the rest; but the more simple this passage 1s, the nobler the instance 
should be esteemed. ín o 

Again, thesetravelling instances are of great use 1n practice, be- 
cause, as they exhibit tlie form joined with an efficient or privation,". 
they-clearly design or mark out the practical operation m some cases, 
whence an easy passage is also afforded to the neighbouring discovertes. 
"There is, however, some danger in these instances that requires à par- 
ticular.caution, for they may be apt to restrain the form too much to. 
the efliciert, and to infect, orat least to tinge, the understanding with 
a false notion of the form, through.an apparent mixture of the'effi-- 
cient, whereas the efficient is never more than the vehicle of the form.T 
But this inconvenience is. easily remedied by making a just exclusion.t 
'T'o give an example of a travelling instance, suppose the nature in-. 
quired after were whiteness, an instance advancing to generation!| is 
glass, whole and in powder; and again, simple water and water beat 
anto froth, for whole glass and simple water are transparent bodies, not 
white, but powdered glass and the froth of water are white, not trans- 
parent. Itcomes, therefore, to be inquired, what has happened to the: 
glass or water in this transmigration,S for, itis manifest that the form 
of whiteness travels, oris conveyed over by poundmg the glass and 
agitating the water, but nothing is here found added, besides a bare 
cemminution of the parts of the glass and the water, together with the 
interposition of the air. And itis no small acquisition in discovering. 
the form of whiteness, that two bodies, of themselves more or less 
transparent, viz. air and water or air and glass being mixed together, 
in subtile or small parts, should exhibit whiteness, by differently re-- 
flecüing the rays of light.** 

We must also give an example of the danger and caution above-men- 
tioned, for it may here readily occur to the understanding,, depraved 
by these kinds of efficients, tT that air is always. necessary to. the form 
of whiteness, or that whiteness is generated only by transparent bodies ; 
which two positions are absolutely false, aüd rajected. by numerous ex- 
clusions.?t It will rather appear, without the interposition of the air, 


* See Part 1I. Sect.T. Aph. 1, 4, &c. 
T See Part IT, Sect. I. Aph. 2, &c. j 
$ See Table IV. Aph. 18. 

l| Viz. The generation of whiteness. 
.$ Viz. From trasparency to whiteness. 


"** See Mr. Boyle's History of Colours, Dr. Hook's Lectures of Light, and Sir Isaac 
Newton's Optics, passim. *yeril 


"Ff Such as the pounding of glass, the aeitatinz of water, &c. upon z 
transparency Curie S APP BIGatng ; €c. upon which the 


A UR to the Pre of Table IV. Aph. 18.; thus ceruse is made of lead, 
py maes makes white paper, &c, ;' white minerals are found i 
sxrhite enamels are made iri the ao do. : 1 vid Epor 
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&c, that the bodies perfectly uniform or similar in their optical parts 
prove i depprent ; that those which bave the simple texture, or arrange- 
ment of their parts disturbed, are white; that a dissimilarity in the re-. 

ular texture of bodies affords all colours, except black ; and thata - 
issimilarity in à compound absolutely irregulur and confused texture 
constitutes blackness," And, foran instance advancing to destruction 
in the same nature of whiteness, we haveit im froth s sided, or snow 
dissolved, for water deposits its whiteness and puts on transparency, 
upon becomung entire, without any intermixture of air. — 

We must by no meaus omit, that, under travellin instances, should . 
be comprehended not only tbose which travel to absolute generation 
and privation, but such likewise as travel to argreater or less degree of 
the nature sought, since these also tend. to the discovery of the form, 
as plainly appears, both from the definition of a form, above laid down, 
aud the Table of Comparison;t end, therefore, the instance of paper, 
which 1s white when dry, but proves less white when. wet, and comes 
nearer to the state of transparency upon the exclusion of the air and 
the reception of tbe water, is of the same use as the instances above-. 
mentioned.l| ^2 98á pr n 

24. (11.) Ameng the prerogative instances come in the third place 
the glaring kind, mentiened in our first dawn of doctrine from the form 
of heat, which we also call by the name of shining, released, or pre- 
dominating instances. And these are such as shew the nature searched 
" after, naked and standing aloe, and this in an eminent manner, or in 
the highest degree of its power, as being disenthralled and freed from 
all impediments; or at least, by the strength of its own virtue, over-ru-. 
ling, conquering, and subduing them ; for, as every body may receive 
many united: and concrete forms of natures, it happens that one may 
repel, depress, break, and bind down another, whence all particular 
forms are obscured. — But there are certain. subjects wherein the. nature 
sought after appears more in its vigour than in others, either through 
the absence of 1mpediments or the predominancy of its own virtue, — 
And instances of this kind are wha£ principally shew the form; but in 
these also caution must be used, and the alertuess of the understanding 
be repressed ; for, whatever boasts the form and obtrudes it, so that.it 
seems to meet the understanding, should be held suspect,** and re- 
course be had to a careful] and severeexclusion.Tt - 

- For example, if the nature inquired after be heat, then the weather- 
glass is a glaring instance of the expansive motion, wlhich is, as we 
said aboye, a principal part of the form of heat;ii for flame, though 


* Perhaps these intimations carry the inquiry into the causes of colours on the side 
of the coloured body farther than has been generally followed. — See Mr. Boyle, of 
;Colours, and Sir Isaac Newton's Optics, 


&T Sce Aph. 4. f See Aph. 13. 

|| Viz. The whiteness and transparency of glass, water, &c. this latter being a kind 
of intermediate instance betwixt the former. * 

& See, Aph. 2a. 

** s being very apt to deceive, for men have reason to be assured, that the . 
forms o! things are not easy to find. — And let it be duly weighed. and considered, how 
many certain instances there are of a true and perfect discovery of forms, 

T. See Tab.'IV, Aph. 98, : 


$t See Aph. 12, (37) 20, ad finem,—-See Tab, I, JI, III. IV.and V, 


i 
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RENEH ; s àn expansion, yet, by reason of its momentary ex- 
p uota erp ges the aree thereof. — Again, boiling water; 
because of the easy trausition of the water into EPponE and air, does 
not so well shew the expansion of the water iu its own ody.—Again, 
ignited iron and. the like bodies are so far from shewing the progress, 
that, ou the contrary, the expansion itself is not visible to the sense, 
by reason of the re-action and. breakiug of the spirit in. the compact 


aud gross part;* but the weather-glass clearly and evidently. shews a 


: de xpansion.ot ir by heat. 

true progressive and durable expansion oí the air by x 
contain example, let the nature required after be gravity, and 

then quicksilver will prove a glaring instance, as having a far greater 


specific gravity tban any tbing else, except gold, which, however, is 


mot much heavier, but quicksilver is a better instance for disclosing the 


- form of gravity than gold, because gold, being a solid and consistent 


x 


body, its superior gravity uy seem owing to its solidity, whereas 
uicksilver is fluid and full of spirit, and yet proves much heavier than 
diamond or any other of those bodies that are esteemed the most solid, 


"whence it appears tbat the form of gravity or weight resides simply iu 


the quantity of matter, and.not in solidity, firmness, or hardness of 
texture. IE n gig 

. 93. In the fourth place come those we call clandestine instences, or 
instances of. twilight, whieh are in a manner opposite to glaring in- 
stances, as shewing the nature inquired after in its weakest virtue and 


imperfect state, or rudiments, striving, or, as it were, first attempting 
. to manifest itself, whilst it remains. covered and subdued, or kept un- 


der by a contrary nature; aud thereare instances of. extraordinary ser- 
vice in, the discovery of forms; Lecause, as the glaring instances easily 
lead to ditierences, so the clandestine instances easily lead to kings, that 
is, to those common natures of which the natures inquired into are no 
other than limitations.t- : : 
For example, let the nature inquired into be consistence or solidity, 
the contrary of which is liquidity or fluidity, then clandestine instances 
are such as exhibit some faint aud low degree of consistency in a fluid; 
suppose a bubble of water, which is a; kind: of. consistent and. derermi- 
nate pellicule, made of the body of the water. 1n like manner, icicles, 
if. there be water to fo:low them, lengthen themselves out in a very 
slender thread, to prevent a discontinuity. of the. water; but, if there 
be not a sufficient quantity to follow, the water then falls in round 
drops, which is the figure that best supports it against discoutinuation ; 
aud, at the very instant when the thread. of' water ends, and the fallin 
in drops begins, the water recoils upwards to avoid being discontinued. 
So in metals, which are uid upon fusion, though a little tenacious, 
some of the mettled mass frequently springs-up. in drops, and sticks in. 
that form to the sides of the crucible, "Fhere isa like instance in the 
looking-glasses commonly made of spittle by children, 1n a loop of 
vush or wbalebone,where we find. a. consistent pellicule of water. But 
this is observed to much better advautage in. that other diversion of 
children, when they take strong soapy water and blow in it with a pipes 


* All the five preceding "Tables are to be consulted on this:ozcasion, 
t See Tabie 11. TII. (37.) 


44 Bee P. 3 rne : 
tu: e V, Aph. 4,— Whence it will evidently appeat of; what great use these in- 
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$0 as te raise the water into a tower or castle of bubbles, whilst, by 
the interposition of the air, the soapy water becomes consistent to tliat 
degree as to be thrown a considerable distance without breaking. This 
also appears to advantage in froth and snow, which put:on such a con- 
sistency, that they may be almost cut with a knife, "though they are . 
but bodies formed of air or water, both of them fluid. "These several 
instances seem clearly to intimate that fluidity and consistency are né 
more than vulgar notiens relative to the human sense, and that all bo- 
dies have a real appetite to avoid. discontinuation, though in homoge- 
neous bodies, such as fluids are, it is but weak and feeble, whilst in 
those compounded ef heterogeneous matters, it proves more strong 
and powerful, because the application of what is heterogeneous binds 
bus up, butthe entrance of what 15 homogeneous relaxes and dissolves 
them. . 

As a farther example, if the nature sought were attraction, or the 
appetite:of approach in bodies, a most remarkable glaring instance, as. 
to the discovery of the form, 1s the loadstone; the contrary of an at- 
tractive nature is an unattractive nature, though in a similar substance, 
asin iron, which does not attract iron; nor does lead attract lead, nor 
wood attract wood, nor waterattract water. But the loadstone armed 
with iron, or rather the iron of.an armed loadstone, is a clandestine. 
instance; for here it happens, that an armed loadstone does not, at a. 
"Certain distance, attract iron stronger than an unarmed loadstone; but 
Xf the iron be moved so near as to touch the iron. of the armed load- 
stone, then tbe armed loadstone will support a much greater weight of 
xron than the naked and unarmed loadstone, by reason of the simili- 
tude of substance betwixt |ron and iron, which operation was altoge- 
ther clandestine and secret, or concealed in the iron before the load- 
stone was applied. | Whence it is manifest, that the form of attraction 


|o $sa thing tbat is vivid and strong in the loadstone, but weak and latent 
*  &niron. 


After the.same manner, itis observed, that headless arrows of wood, 
being fired out of a gun, will penetrate farther into wood, or the sides 
ef a ship, than the same arrows headed or pointed with iron, by reason 
. of the similitude of substance betwixt wood and wood,f though this 
before lay concealed in the wood. — - Rat EM, a 

Again: though air does not manifestly attract air, nor water mani- 
festly attract water, in a state of entireness, yet one bubble approach- 
ing another makes it easier dissolve, than if the other bubble were away, 
by reason ef the appetite of conjunction between water and water, and 


—— between air and air. ; 





And this kind of clandestine instances, which, as we before ob- 


— served, have a noble use, are most remarkable in the small and subtile 





parts of. bodies, because the greater masses of. things follow the more 
general and universal ferms.t zu d 

26. In the fifth place, come constituent or collective instances, that 
is, such as constitute one species of a mature iuquired after in. the 
way of a smaller form; for, as genuine forms, which are always con- 


*- Consider the instances derivable from chemistry and the doctrine of menstruums. 


4. Is the fact certain ?—$Sec the Sylva Sylvarum. 
x i Wehave here a remarkable opening in the doctrine of attraetion, — See Sir Tsaae 
—  Newton's Principia and Opties, passim, 
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: "th the natures sought,* lie deep, and are not easily found, 
m ARA and the Neness of the understauding réquire tbat 
artial forms, which are collective of certain packets of instances, 
(though by uo meaus of all) iuto some common notion, should. not be 
neglected, but carefully observed ; for, whatever collects and unités 
natures, though it be but imperfectly, paves the way to the discovery 
of forms; and, PADFStY those ode e. are. ug to this pur- 
"nose have a considerable power and' a prerogative nature. TT 
ER great caution must here be employed,. lest the. understanding, 
(terhaving found mauy of these particular or partial forms, and 
à jene made arrangements or divisions of the nature sought after, should 
wholly rest in them, aud not apply itself to the legitimate discovery of 
li great form, but pre-suppose nature to be manifold and divided, as. 
-dt were, in the roet, and therefore disdain aud reject all farther uniting 
à of her, as a matter of needless subtilty, and tending to mere: abstract. 
speculation... P. Mii nc | | 
" For example, let the nature sought be memory, or the means of ex- 
citing or helping the memory, the constituent instances will here be, 
first, order, or distribution, and: places for artificial memory. Order, 
or distribution, manifestly assists the memory 5 and places for artificial 
memory may either be places in a proper sense, as a door, a window, 
a corner, &c. or familiar and known persons, or any other things at 
. pleasure, provided they be placed in a certam order, as animals, plants, 
words, letters, characters, historical personages, &c.. though some of 
these are more and some less fit for the purpose, — But such kid of 
places greatly help the memory, and raise it far above its natural 
powers. Again, verse is easier learnt and remembered than prose. 
-— And this collection or packet of the three above-mentioned instances, 
"viz. order, artificial place, and verse, constitute one species of help 
for the memory ; and this species of help may be justly called the pre- 
vention of endless search ; for, when a person endeavours to recollect, 
or call a thing to mind, if he has no previous-netion or perception of 
what heis in quest of, he casts about, and tries every track, as it were, 
without end ; but, if he have any previous netion, this infinity of search 
is presently cut short, and the memory is brought to hunt nearer home. 
But in the three instances above-mentioned, there is a. clear and cer- 
tain previous notion contained; for, in the first, there is required some- 
what agreeable to order ; in the second, ap image is required that has. 
some agreement or relation to those fixed places; in the third, werde 
that will stand in a verse; so that infinityus thus cut off or prevented, 
and the search limited and restrained. | : 
» . Other instances will give this second species, that, whatever brings | 
an intellectual thing to strike the sense, (which is the method princi- 
pally used in artificial memory,T) helps the remembrance. ' 
... Other instances will give this third species, that those things whicla 
make an impression by means of a strong affection or passion, as by 
causing fear, surprize, blushing, delight, &c. assist the memory. , 
Other instances will give this fourth species, that those things sink 
deepest, and dwell the longest in the memory, which are chielly im- 
pressed üpon a clear mind, that remains unprejudiced, either before oz 


* See Part II, Aph, 4, 
^ See ihe Art of Mémory, in the de Angmont. Scientiar, Sect Xy. 
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after the impression, as the things we learn in childhood or think of 
just before going to sleep, às likewiseall the first times that thingsare | 
taken notice of. 

Other instances will give this fifth species, that a multitude of cir- - 
cumstances, or, as it were, handles, or holds to be taken, help the me- 
mory, as the makinz of many breaks in writing or printing, reading or 
repeating aloud, &c. Mig "e 

Lastly, other instances will give this sixth species of help, that those 
things which ate. expected and raise the attention, stick better than 
suchas pass slightly over the mind; whence, if a man should read 
a writing twenty times over, he would not remember it so well, as if he 
- should read it but ten times, with trying between whiles to repeat, and 
consulting the copy where his memory failed. | 

Hencé there are, asit were, six smaller forms of helps for the me- 
mory, viz. (1.) the cutting off infinity ; (9.) reducing intellectual to. " 
sensible things; (3.) impression by a strong passion; (4.) impression 
upon a mitd free and disengaged ; (5.) variety of handles, or occasions; 
and, (6.) expectation concerved. . ps -—| 

Inlike manner, let the nature seught be taste, or tasting, and the 
following instances are constituent, viz. (1.) those who naturally want 
their smell, 'do not perceive or distinguish by the taste such meats as 
are musty or tainted ; or again, such as are mixed with garlick, roses, 
and the like. j VG 

(2.) "Those who have their nostrils obstructed, by the accidental fall- 
ing down of a rheum, do not distinguish or perceive things that' are 

utrefied, musty, or sprinkled with rose-water. obe! 

(3.) Vf those who are troubled with this kind of rheum, hold any 
feetid or perfumed thing in their moüth, and at the same time strongly 
blow their nose, they immediately perceive the stencb or perfume. 

'l'hese instances will afford or constitute this species, orrather part 
of the form of taste, viz. that the sense of tasting is, in sóme measure, 
no more than an internal smell, passing and descendiog from the upper 
cavities of the nostrils to the mouth and palate. 

(4.) On the contrary, saltness, sweetness, acrimony, acidity, rough- 
ness, bitterness, &c. are all perceived, as well by such persons as want 
their smell, or have it obstructed, as by any otbers, which shews that. 
the sense of taste is a certain composition of an internal smell, and a 
kind of an exquisite touch ;* but this is no place to prosecute the 
subject. top 

Á gain, for example, let the nature sought be the eommiunication of 
quality without commixture of substance. "Phe instance of light will 
here afford or constitute one species of communication, and heat and * 
the loadstone another; for the communication of light is, in a manner, | 
momentary, and ceases immediately upon removing the original illu- 
minating body ; but heat and the magnetic virtue, when communi- 
cated, or rather excited, in any body, lodge and remain therein for a 
considerable time after the first cause is taken away. — — ie A8 

Lastly, these constituent instances have a very high. prerogative, as 
being emineutly serviceable in the forming of definitions, especially 
the particular Lind, and again in the making of divisions, or distribue 


* See the Sylya Sylvarum, p. 155, 160, &c« 
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tions of natures, with regard to which Plato said well, that he is to be 
held asa god who knows perfectly how to delineand divide.^ — 

97, The sixth. place may be assigned to those instances which we 
call parallel, conformable, or proportional instances, and sometimes 
. physical: parallels and similitudes ; that is, such as shew a similitude, 
correspondence, and rélation, betwixt things; not in the smaller forms, 
like constituent instances,f but entirely in the concrete; aud are, 
therefore, as it were, instances of the first and lowest degree, for the 
uniting of nature 3t nor do they constitute any axiom immediately from 
the beginning, butonly point out, ibdicate, or present, certain rela- 
tions of bodies; and, although these instances are of no great use 1n 
» disclosing of forms, yet they very advantageously lay open the 
structure of the parts of the universe, or make a kind of anatomy in 
the members thereof, and therefore sometimes lead up to sublime and 
noble axionis, especially such as belong to the configuration of the 
world rather than to simple natures and forms. || 
. Forexample, parallel or conformable instances are such as these, 
viz. a speculum and the eye, the structure of the ear, and of the 
eavernous places that yield. an. echo, &c. from which conformity, be- 
sides the observation of the similitude or correspodence, (which is use- 
fulin many respects,) it is easy to form and collect this axiom, that 
the organs of the senses, and the bodies that procure reflections to the 
senses, are of a like nature. 
And again; the understanding, being thus admonished, easily rises to 
a still bigher and more noble axiom, viz. that there is no difference 
between the eousents, or sympathies, of bodies endowed with sense, 
and those of inanimate bodies without sense, only that in the former 
| 3u animal spirit is added-to the body so disposed, but is wanting in the 
latter, whenee as many conformities asthere are among inanimate bodies, 
so many senses there might be in animals, provided there were organs 
er perforations in the animal body for the animal spirit to act upon 
the parts rightly dis 5sed, as upon a proper instrument. 
- And conversely, as many senses as there are im animals, so many 
notions there may be in bodies inanimate, where the auimal spirit is 
wanting, though there must, of necessity, be many more motions in 
animate bodies, because of the small number of the organs of sense. 
And of this we havea manifestexample in pains; for, as there are 
numerous kinds of pains in animals, and, asit were, different charac- 
teristics thereof, there being one pain of burning, another of freezing, 
another of pricking, another of squeezing, anotlier of stretching, &c. 
itis certain that àáll these, with regard to the motion, exist in bodies 


* d 
* This use will appear evident, by recurring t inning 
2 TRIS »pear e , by recurring to the beginning of the present Apho- 
m 3 ind without frequently going back, and comparing one part of. these d LoniE 
CX GUER er, it cannot be expected that their doctrine and use should be fully com- 


T See Aph. 26, 


* * Vi ^ For * . [ . ^ L * 
| Prol LEN RA cS sameness, or unity, of nature, in dissimilar 


I| This and the like general déscriptions of i i lly intri 
; ptions of instances will be usually intricate and 
Abstruse of tbemselves, till the subsequent exemplifications are read, SUE render the 


whole plain and intellible ; wh ing the exar i 
fter reáding the examples, it m 
over the gene iutiód aeu TA : pen AY be/proper to go 
eorrespo dence. description again, in order the better to take the $ense and obserye the 
z N 
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inanimate as they do in animate bodies, for example; in wood or storie, 
when burnt, frozeu, pricked, cut, bent; bruized, &c, though there be 
no sense attending them in these inanimate bodies, for want of the ani- 
mal spirit;* 
Aguin, the roots and. branehes of plants, though this may seem 
strange, are conformable instances; for, exery vegetable swells and 
thrusts out its parts towards £he circumference, | as. well upwards as 
dowuwards, and the &ifference betwixt the roots and the- branches is no 
more than this, that the root 15 contained. in the earth but the branel 
exposed to the air and sun. ST 
For, if a young thriving branch of a. tree be bent down into amv 
peres of eurth, though it does not reach to the ground, it will soon 
)ecoue a-root; and again, if earth be laid on the top of a plant, and 
be so pressed down by a stone or other. hard substance that the plant 
cannot grow upwards, it will shoot out branches downwards into the 
air.T : Ji 
'Fhe gums of trees and most gems of the rock are also conformable 
instances, both of them being no other than exudations and percola- 
tions of juices; for gums are bnt the. transuded juices of trees, and 
gems the transuded juices of stones, whence the elearness and transpa- 
rency of them both are proeured by nieans of a curious and exquisite 
percolation:/— And hence itis that the hairs and furs of animals are not 
of such beautiful and vivid colours as many feathers of birds, viz. 
because the juices, are not so subtily strained through the direct 


skins of beasts as through the substauce of the quill in. birds. The 


scrotum also in male animals and the inatrix in female are conformable 
iustances, so that the noble structure which distinguishes the sexes in 
land-aniumals seems to be nothing more than a difference as to external 
aud internal ; because, by a greater force in. heat, suppose the genital 
parts in the male sex are thrust outwards, whilst the heat is too feeble 
in females to effect such an extrusion, whence those parts in them come 
to be contamed within. | ji 

Among cenformable instances also come the fins of fish, the feet of 
quadrupeds, and the feet and wings of fowl, to which Aristotle adds, 
four wreaths of. serpents,| so that, in the structure of the universe, 
the motion of living creatures seems generally performed by quadruple 
limbs or flexures. 4 ^ 

Again, the teeth in terrestrial animals and the beaks in birds are con- 
formable instances, which shew tliat in all perfect animals, a certain 
hard substance flows to the head.& " 

1t seems also no absurd similitude or conformity that man should re- 
semble au inverted plant, the root of the nerves and animal faculties 
residing in the head, «and the semimal parts being seated below, if we 
do not take in the extremities of the legs and arms ; but in a plant, the 


* See the Sylva Sylvarum, under the article Spirits, &c. 

4. See the experiments upon Vegetation in the Philosophical "Transactions, French 
Memoirs, and the Author's Sylva Sylvarum. : 

1 See the Article Percolation in the Sylva Sylvarum, , 


|| Are there but four wreaths made in the progressive motions ef snakes, vipers, &c. ? 
Gonsider, also, the motions of caterpillars, worms, &c. TT 


: 4 Ses the Sylva Sylvarum, under the articles Bones and "Teeth. 


* 
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yeot, which geo ito the head im a man, is regularly placed. below 
ds above. MILI 
eue precept cannot be too frequently inculcated, that the pro- 
eedure and method of maukind in their inquimies and endeavours to 
collect a. natural history must be entirely altered from the method at 
present in use, for men's curiosity and diligence have been. hitherto 
priucipally employed in observing the variety of things, and zo. 
ang the precise differences of animals, vegetables, and fossils, the 
: greatest part of. which variety aud differences are rather the sport of na- 
ture than matters of any considerable and solid use to the sciences. Such 
things, indeed, serve for delight, and sometimes contribute to prac- 
tice, but afford little or no true information or thorough insight into 
- nature; human industry, therefore, must be bent upon inquiring into 
and observing the similitudes and. analogies of things, as well in their 
"wholes as in their parts, for these are what unite nature,T and begin to 
build up the sciences. WAS "4 
— But here a severe and. rigid caution must be used, that those in- 
-stances only. be received for conformable and proportional, which (as 
-weall along require, f) denote real physical likenesses;and resemblances, 
that is, such as are true, substantial, and actually lodged. and seated 
án nature, not such as are accidental and showy, much less euch as are 
superstitious or vain, like those which the writers of. natural magic, (a 
vain set of men, that scarcely deserve to be mentioned in the serious 
subject we are now upon,) every where boast of im deseribing, and 
semetimes with great levity and vanity feigning empty similitudes and 
sympathies. host 
. 'Te proceed : conformable instances are not to be neglected in the 
- configuration of the world itself, with regard to its larger parts... Thus 
Africa and Peru, with the Continent up to the streights o£. Magellan, 
have similar isthmuses and sunilar promontories, which does not happen 
without some cause, - ; : 

So again, both the old world and the new are wide and extended to- 
wards the north, but narrow and pointed towards the south. 
. * But among the noblest 1ustances of conformity come the intense 
«old in that called the middle region of air, and. the violent fires often 

"found to break out from subterraneal places, for these two things are 
extremes and limitations, the one limiting the nature of cold towards 
the arch of the heavens, and the other liniting the nature of heat to- 
wards the bowels of the earth, by antiperistasis, or the rejection of a 

.eontrary nature. 

;Lastly, a cenformity of instances deserves to be observed in the 
raxioms of the sciences. — So the figure in rhetoric, called inexpectation, 
when a matter comes in unexpectedly, is conformable to that fieure in 
anusic which is called sinking of the cadenee.|| So again, the mathe- 

 anatical postulate that things equal to the same third are equal among 
themselves, is conformable with the structure of a syllogism 1n logic, 


Iom Animals likewise appear to resemble inverted plants in another respect, viz, in ha- 
zn6 their roots within, whilst plants have them without, for the lacteal veins in ani- 
mais nearly correspond with the fibresot the-roots in' plants, so that animals scem 
nourished from. within themselves, as plants are from without, 


T See Part HT. Sect. 1. Aph. 3. 
See Part HW. A ph. 1, 4, 5, 20, &c.— See also hereafter, Aph, 33, ad finem, 
- hen the music drops, as it were, orsinks on the sudden, 
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which unites things agreeing iu a middle term, — To conclude, a cer- 
tain sagacity in searching out and discovering physical conformities or 
similitudes is a very useful thing on many occasions,*- 

28. In the seventh place come those we term singular, irregular, or 
hetoroclite instances, borrowing the expression from- the grammariaáns, 

at is, such as shew bodies in the whole or'concrete, which seem to be 
out of course, or as if they were broken in nature, so as not to agree 
with other things of the same kind; for, conformable instances are 
like something else, but hetoroclite or singular instances, are only 
like themselves. 

, The use of these singular instances is the same. as of clandestine in- 
stances; viz. fer raising and uniting nature, so as to discover kinds, or 
common natures, that are afterwards to be limited by real differences.T 
3Nor should the inquiry be dropt or broken off, till the properties and 
qualities found in such things as may be esteemed miracles in. nature 
are reduced and ottigfehepded under some form or certain law, so that 
all irregularity or singularity may be discovered to depend upon some 
common form, and the miracle only rest in the exact differences, de» 
pes and extraordinary concurrence, aud not in the species itself ;— 

ut the contemplations of men at present proceed no. farther than to 
suppose such things as these to be secrets, great works of nature, and 

as It were causeless, and to make them exceptions to general rules. — . . 

As examples of singular instances, we have the sun and moon among 
the stars, the loadstone ameng stones, quicksilver among metals, the 
elephant among quadrupeds, the sense of' venereal pleasure among the 
kinds of touch, and the scent of the blood-hound among the kiuds of 
smell. 

5o with the grammarians, the letter S is held singular, for the easi- 
ness of its composition with consonants, sometimes. with double, and 
sometimes with triplé ones, which is a property of no other letter. 

. A large collection of" such. instances should be made, because they 
whet and quicken the inquiry, and also rectify and cure the under- 
standing, depraved by custom, and things of common occurrence. 

29, 1n the eighth place come deviating instances, tlatis, tbe errors 
of nature, and things monstrous and uncommon, where nature turns 
2side from her ordinary course; for, the errors of nature differ from 
singular mstances in this, that singular instances ate miracles in spe« 
cies, but errors of nature are niiracles in individuals; though these de- 
viating instances have nearly the same use with the former as tending to 
rectify the understanding, depraved by the things to which it is nost 
accustomed, and to disclose the most common forms, for here also the 
iuquiry js not to cease, till the cause of the deviation be discovered, 
though this cause does not properly rise to any form, but only to the 
latent process|| that leads towards 1t; for, as he who knows the ways of 


* Seetie De Augment. Scientiar. p. 70.— Sec also thc Sylva Sylvarum, passim, par- 
ticularly under the article Sound. 

4 How far this contributes to the investigation of forms may appear from Aph. 4, 
vie UR ien along observed, amd carefully remembered, that this whole doctrine of 
instances lays down precepts for conducting inquiries, both general and particular, wit 
a direct view to the investigation of forms or the full interpretation of nature; and, in 
the light of this intimation, the Author's larger inquiries are also to be considered. 


J| See Part I, Sect. I, Aph. i, 4, 5, &c. 
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xmture, will thé easiet observe her deviations, so he who knows her: 
deviàtions will more exactly describe her ways. bs 

'l'hey differ in thisalso from singular instauces, that they conduce 
much more to practice than those, for it would be very difficult to ge- 
nerüte new species, but it is easier to vary the known species, and 
thence to produce many extraordinary and unknown things, there being 
a reudy passage from the miracles of nature to. the miracles. of art ; 
for, if mature shall once be discovered in her variation, and the reason 
of it become manifest; it will be easy to lead her thither again by art, 
where she erred by accident ; and that not only in one case, butin others, 
for errors on one sjde shew and open the way to errors and deviations 
on all sides. — : j "Án: 
^. And here examples are iot necessary, becausethey are so numerous . 
and common, But a collection or particular natural history should be 
made of all prodigious and monstrous births and productions of nature ; . 
and of all things new, extraordinary, and uncommon, in the universe ; 
but this is to be done with the strictest and most judicious: cloice, so 
thatitmay be safely relied on. — And here those things are principally to 
be held suspect, which in any sort relate to religion, as the prodigies of 
Livy, and those no less which are found in the writers of natural ma- 
gic, alehemy, or other writers of. the like kind, who are the professed 
admirers, or, as it were, adorers, of' fable and fiction. But all the 
partieulars for this purpose are to be derived from grave, judicious, 
and faithful, history and just relation, jc nien de » 

30. In the ninth place come frontier instances, which we sometimes - 
also call participles.* "These are such as exhibit those species of bo- 
dies LA seem composed of two species, or to.be rudiments betwixt 
. ene species and another, but these instances may bé justly reckoned 

among the singular or hetoroclite kind, as being rare or extraordinary 
in the universe, yet for their dignity they ought te be separately placed 
and treated ; for, they excellently indicate the composition and struc. 
ture of things, and suggest the causes of the iumber. of the ordinary 
: species in the universe, and lead tlie understanding from that. which T 
to that which may be, Mifit ul d 3jà 

Examples of these are, (1.) moss, which is something betwixt putrew 
faction and a plant; (2.) certain comets, which are of a nature betwixt 
stars and fiery meteors; (3.) flying-fishes, which are a. species betwixt 
birds aud. fishes; (4.) bats, which are betwixt birds and quadrupeds ; 
(5.) the beast so like ourselves, the ape;t (6.) the biformed births of 
animals ;- (7.) the mixture of different species, &c.]l 
- 3I. In the tenth place come instances of powers, or, as we sometimes 
call them, trophies or ensigus of power, inventions, or the works of 
men's hands, that is, the most noble and perfect works, and, as it were, 


the masterpiece in every art ;. for, since the design is to bend. nature to 


.,'* From their participation of two differ 
ticipates of a noun anda verb, 


T $ee Aph. 28, 


ent natures, as a participle in grammar par- 


*o 26. init " : 
* Simia quam similis, turpissima Lesia, nolis. 


|| Viz. Mules, rhongrele, do 


/5 by the mixt fad nda ike i 
oiher beasts, Virg, "aod fub Es by the mixture of a dog anda fox, and the like iw 


where the instances can be found, 


LI 
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things, and bring her to serve the turn of man;* itisabsolutely propér. - 
that the works already in men's. possession should be enumerated aud 
"set down; (as so many provinces already subdued and cultivated,) es- 
pecially such works as are best understood and brought nearest to per- 
feetion; because these afford a short and easy passage to farther disco- 
"veries ;- for, if any one, after an àttentive consideration. of the works 
already extant in this kind, would determine.to use his best and 
strongest endeavours, he might doubtless either earry them somewhat 
farther, er convert them to some other obvious purpose, or apply and 
transfer them to more noble. uses than were known before.T à 
Nor is tbis all;. but as by extraordinary and uncommon or miraeu- 
Yous works of nature, the understanding is rouzed, excited, and ele- 
vated, to the discovery of the forms capable of producing them;t so 
the like is dene by the wonderful and. extraordinary works or miracles 
of art, butin a much greater degree, because the manner of effeetinz, 
producing, and working, such. miracles of art, is generally plain, 
whereas miracles of nature.are commonly more obscure and. dark ; but 
here the greatest caution is required, that such miracles of art may not 
depress the understanding, and fix it, as it were, tothe earth. 
For there is danger, lest in these works of art, which appear like so 
many ultimate perfections and utmost stretches of human industry, the 
understanding should be eaptivated, chained down; or, as it were, en- 
chapted:with them ; so as not to converse with other things, but ima- 
gine that nothing of the same kind can. possibly be effected in any 
other way, and that. no farther improvement can be made, except by 
operating in the same way with greater diligence, exactness, anda bet- 
terapparatus. Haa | 
-On the contrary, this is to be held certain, that the ways and means 
of. effecting the things and works hitherto discovered and deseribed are 
eenerally scanty and defective, and that all greater power and ability 
. depend and are regularly deducible from the fountam of forms, not 
one whereof is hitherto discovered.|| adv. 
Aud, therefore, as we formely observed, though a man should ever | 
so thoroughly have studied the nature of. the warlike engines and bat- 
*tering rams of the ancients, or even have spent his whole lifein the in- 
quiry. yet he would never have fallen upon the invention of. ordnance 
and gunpowder,. no more than he who should have employed. his obser- 


L4 


* Let a clear and strong conception be had of theend in view, which is no less « 
than to acquire such a command and mastery over nature, as that men may use her 
like a ready instrument or agent in effecting the greatest works, such as lensthening 
Jife, ruling the weather, and the like, which, to vulgar philosophers, appear impos- 
sibilities. V : - 

4: This directs us to a short and facile method of improving the knowm arts and in- 
wenting new ones, See the Section upon Learned Experience in tbe De Augmentis 
Sctentiarum. E j 
«.$ Forevery thing producible is produced by its form. See Part II, Aph. 4. and the 
firstsection throughout. "This point being absolutely fundamental, and of the very 
utmost importance, cannot be too often inculcated or too well understood ; for in this 
all the power both of men and nature centres, 

|| Viz. Not accotding to the precise and infallible method of the Author, laid down 
and exempli&ed'in the first section of this Second Part. of his Novum Organum ; and 
farther continued and improved in the present section, which, however, leaves the 
business imperfect, the completiop of the whole being reserved. for a third. part of this 
Keneral work,—See Aph. 21. 
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vations and. thoughts upon the woollen URP d manufactures pH 
have thence discovered the manufacture of 5i ei (os MBA. s 
And hence all the inore noble inventions wi 15 €uy Scd , 
be found owing, not to slender discoveries, Suam mo 8 : Wd 
ments, of. arts," but entirely to. chance or accident, "i ose en an 
lingering motion, with which it ereeps: through : din in cin iof 
anticipate, prevent, or shadow out before-hand, but. t » Nga 0; 
Mind duos of this kind are so numerous as. to need. no - particular: 
instances. "The direct business is, to visit and thoroughly inspect. 
all the mechanic arts and all the liberal ones too, with regard to works, 
and thence to make a collection: or particular history of the capital 
discoveries, mastev-pieces, and most. perfect | works iu 'each, together 
with the ways of. producing the effect, or the manner of every opera- 
Bat we do not confine the diligence tbat should be used in this col- 
lection to. things. which are only judged master-pieces and seerets in. 
auy art, so as to raise the admiration, for admiration às the ehild. of 
unfrequency, as whatever happeus seldom, though in its kind but val- 
"gar, yet produces wonder. .— . But rona ld 
On the contrary, those things which ought to be admired, by reason . 
of the differences-of their species, compared with other: species, are 
slightly passed-over, if they are familiar and. obvious; whereas the 
singularities of art are not less to be observed. than the singularities of 
nature, mentioned above;| and, as among the singulanities of nas 
ture we have placed the. sun, and moon, the loadstone, &c. which, 
though very common things, are almost smeular in their- natures, the 
. same is to be done in the singularities of art... anres m" 

For example, paper, though a very ceimmon thing, is a singular in« 
stance of art; for, 1f well observed, artifieial matters are either merely: 
wove with divect and: transverse threads, as silk, cloth; linen, &e. or 
made of concreted juices, as brick, clay, glass, euhmel, porcelain. 
and the like, which, i£ well united, shine, but if less united, prove: . 
hard, but bear no polish ;: and alb these latter substances, made of 
concreted juices, are brittle, and. do not hold tenaciously together. — 
On the contrary; paper is a tenacious substanee, that may be cut or 
torn, so that it resembles, and. in a manner rivals, the skin or mem- 
brane of some animal, the leaves of some plant, or the like produc- 
tion of nature ; for, it is neither hrittle as. glass, nor thready | as cloth ; 
and, though it has its fibres, yet it has no distinct threads, but exact- 
ly resembles the texture of natural matters, insomuch that the like can 
hardly be found again among artifieial things, but it remains perfectly 
singular; and in artificial things, those, doubtless, are to be preferred 
which imitate and resemble nature the nearest, or which, on the other 
hand, powerfully gevern, invert, or change her.8 

, Again, among instances of power, or the inventions and manual 
works of men, iuatters of dexterity, delusion, and diversion, are not 


i 


[1 


* See Part I. Aph. 109, 110. 
T Let sufficientattention bé given to 


this h, f d it. 
pu rS P ad üis paragraph, for much depends upon it 


: th | nd design of the Royal Academy of. Sciences at Darís 
Mad DS desciibing tbe chief mechanical arts and trades of France, with the engines, 
l don 7 tools, processes, and ways of working, made use of by the hest mastez$, 
ph. 28, $ Sec the Sylva Sylvarum, passim, 
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to be rejected wholly, for some of these, though of small use, and 
only ludicrous, may yet be rich in information. 

Lastly, neither are superstitions and commonly called magical mat- 
ters to be quite excluded ; for, although things of this kind lie strange- 
ly buried, aud deep involved in. falsehood and. fable, yet some regard 
should be had to discover whether no natural operation is concealed in 
the heap; for example, in fascination, the power of imagination, the 
sympathy or consent of things at a distance, the communication of imi- 
pressions from spirit to spirit, as well as from body to body, and the 
like.* : 

.82. It appears, from what is above delivered, that five of the in- 
stances already mentioned, viz. (1.) the conformable, (9.) the singue 
lar, (8.) the deviating, | (4.) the frontier instances, and, (5.) the in- 
stances of power, ought to be reserved, as the rest, before explained, 
and many of ihe following, ought to be, till any particular nature is 
'inquired into ; but a collection of- them is immediately to be made 
from the beginning, as a certain particular history, in order to the di- 
gesting of the things which enter the understanding and correct the 
bad habit of the mind itself; for the mind. must needs be tinged, in- 
fected, and at length perverted and distorted, by the daily and accus- 
tomed inroads and incursioóns made upon it.T in xi aes 

"These instances, therefore, .are to be employed as a certain prepara- 
tive to rectify and cleanse the understanding ;f for, whatever draws the 
understanding from. the things whereto it 1s accustomed, at the same 
time lays it smooth and even, for receiving the dry and. pure light of 
just ideas and notions. These instances also prepare and opeu the way 
to practice; as we shall shew hereafter.] 

33. In the eleventh place, come friendly or accompanying and hos- 
tile instances, which we call instances of fixed propositions. ^ 'These 
are such instances as exhibit a body or concrete, wherein the nature in- 
quired after constantly attends as an inseparable companion, or, on the 
contrary, whereili the nature sought perpetually absents and disap- 
pears, as a foe or enemy. — And of this kind of instances, fixed, deter- 
minate, and general propositions, are formed, either negative or affirma- 
tive, wherein the subject will be a certain body in the concrete, and 
the predicate will be the nature sought.$ — But particular propositions 
are by no means fixed, where thenature sought is fluctuating and move- 
able in any conerete, whether it be coming on .or acquired, or again 
going off or deposited.; therefore, particular propositions have no great 
pierogative, excepting only in the case of. transmigration, of which we 


* See the Articles Imaginatiou and Sympathy in the SylyaSylvarum. 

T The meaning is, that, by constantly conversing with such things only as are com- 
mon, familiar, and obvious, the mind acquires a strong bent or habit, whereby it judges 
that all things are conformable to these, and bence we frequently impose gross sophistry 
upon ourselyes for truth, and argue and act in a strangely perverse and ignorant man- 
ner; whereas, before we can reason, judge, or philosopize truly, the mind must be 
acquainted and familiarized wirh things of agreeing, disagreeing, participating, singu- 
lar, and extraordinary natures, as wellas with those of the common, the obvious, and 
ordinary kind.—Sce the Doctrine of Idols, Part Il. Aph, 388—061. 


i Viz. From its Idols. 
J| See below, Aph. 5o, of the present Section. 


$ So, in the inquiry of heat, flame is the subject in the eoncrete, and beat tbe pre- 
dicate, or nature sought. : 
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spoke above;* et even these particular propositions are of great use 
when confronted and compared with those that are universal, as we shall 
shew in its proper"place ;f but we do not require, even m these univer- 
sal propositions, a rigorous or absolute affirmation or negation, they 
being sufficient for the purpose, though there should be some singular 
or rare exception to them. - ern m cb E 

'The use of accompanying or friendly instances 1s to bring the af- 
firmation of the form to à narrow compass; for, as in the travelling in 
stances,f the affirmative of the form is contracted, so that the form of 
the thing must be found to be somewhat introduced or destroyed by the 
act of transmigration. — After the same manner, in accompanying in- 
stances, the affirmative of the form is so pent up or confined, that it 
- 1nust necessarily be somewhat that inay attend and enter such a concre- 
tien of body, or else fly from and shun it, whence he, who well under- . 
'stands the constitution or structure of this body, will not be far from 


disclosing the form of the nature sought, * 

For example, let the nature sought be heat, and an accompanying 

justance is flame; for, in water, air, stone, metal, and numerous other 
bodies, heat is moveable, and may come and go, but all flame is hot, 
so that heat perpetually attends in the concretion or whole of flame. — 
But there is no hostile instance|| of heat to be found ; for, as to the 
internal parts of the eárth, the sense has no cognizance thereof, but . 
*: all the bodies known to men, there is no concrete unsusceptible of 
heat$ — bci . 

Again, let the nature sought be consistence, and air is a hostile ine 
 stance;** for metal may flow and be consistent, so may glass, water 
. likewise may be corisistent when it is frozen, but it is impossible that air 
should ever be consistent, or put off its Quidity. 

But there remain two admonitions with regard to these instancesof fixed 
propositions, useful to the busimess in hand ; the first is, that, if an af- 
- firmative or negative be universally and plainly wanting, thisshould be 
-. carefully noted as a non-entity, as we did in the subject of heat,tt where 
a negative, as to all the bodies within our knowledge, is universally 
wanting.tt: , eg 

In like manner, if the nature sought be eternity, or incorruptibility, 
we have universally no affirmative upon this earth,||| for neither cán 
eternity or incorruptibility be attributed to or predicated of any sub- 

Ee below the celestial bodies, or above the internal parts of our 


* See Aph. 28, 


T Which seems to be in the asoendi i : djhuf 
Santing, See Aph, 21. uging and igrenniug scale of axioms, which ig 


1 See Aph. 25. M 
|| Viz. The converse of an accompanying instance. 
* .$ Sce the Tables for investigating the ferm of heat, 


"** Because consi s fli ir; or, i DEN 
5 onsistence always flies from air; or, in other words, always remains 


D 


Tt See Tables II. and III, 


t A feret : r^ 
Y A un known bodies being, without exception, susceptible of heat,—See Tablg 
. t ^ : *i » 


MN That ia, nothing here below is excluded from corruptibility and chapge. 
: 5 
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The other admonitión is, that, te the universal propositions, as well 
afürmative gs negative, with regard to any concretes, those concreteg 
also be subjoined," which seems to approach nearest to that which is 
the non-entity ; as, for example, in the subject of heat, the softest or- 
mildest flames, or such as burn the least. | And again, in the subject 
of incorruptibility, gold, which comes the nearest to an incorruptible 
body, for all these things indicate the limits of nature, or shew the dis- 
tance betwixt existence and non-existence, and serve to'confine or cir- — 
cumscribe forms, so as to keep them from sliding or wandering out.of 
the limits and conditions of. matter.7 

34. In the twelfth place come the,subjunctive instances, mentioned 
in the preceding aphorism, which we otherwise call instances. of extre- 
mity, or termination, for these instances are not only useful, as being 
subjoined to fixed propositions, but also by themselves, in their own par- 
ticular, as excellently shewing the true divisions or separation of nature, 
the measures of things, and, how far nature may act and suffer ; and 
acain, they shew the transition of nature from one thing to another, 

. Of this kind are gold in weight, iron in hardness, the whale in. bulk 
of animal body, the hound in. point of scent, the explosion of gun- 
powder in sudden expansion, and the like.—' Those things, also, which 
are last in te lowest degree, should be no less regarded. than those that 
are first in the highest, as spirit of. wine in weight or levity, silk in 
hardness or softness, the minute worms of the skin in animal bulk; &c. 

35. In the thirteenth place come instances of alliance, confederaey; 
or union, that is, such as mix and unite natures supposed 1o be hete- 
rogeneous, end noted.and marked out for such by the divisions com- 
monly received; for tbese instances of alliance shew, that the epera- 
tions and e/:ects attributed as peculiar to certain heterogeneous natures 
agree also to others, so as to. prove that .the heterogeneity. which was 
founded in opinio is not true or essential, and nothing more than the 
modification of a common nature; whence these instances are of .excel- 
lent use to rouse and elevate the understanding from differences to ge- . 
muüses or kinds, and totake off the masks and discover the counterfeit 
resemblances of things that occur and present themselves dressed, asit 
were, in concrete substances. j 


* See below, Aph. 34. 
4 Suppose the flame of spirit of wine, the ignis fatuus, or thát harmless lambent 
fame, if real, said to have played about the heads of certain children. pv 


1 It deserves to be observed, how extremely careful and solicitous the auther is fo 
keep bis forms from being any way notional or abstract things, which one might, atthe 
first mentioning, beapt to suppose them, especially as men's ears have been accuse 
tomed to Aristotelian forms. ^: t T | 
- || These are correlative to the Einer, so that the twQ Finds limit mature both ways, - 
eras wellin tbe descending as ip thg ascending scale. ^ —— ^ 5- . r 
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house, orinto à room where a continual fire is kept, so as to ripen the 
grapes à month sooner than the grapes of the same vine are ripened 
without doors ; whence it appears that fruit, even while it hangs üpon 
the tree, may be ripened by culinary fire, though such ripening might 
seem to be a peculiar work of the sun. yd emo ; ds 
-And wpon such an information as this, the understanding easily 
rouses, throws off the notion of essential heterogeneity, and inquires 
. into those real differences to be found betwixt the heat of the sun and 
the heatof culinary fire, which cause their operation to be so dissi- 
milar, theugh they partake of a common nature. zx M 
'T'hese differences will be found to be four, viz. (1.) that the heat of 
the sun, with respect to the heat of fire, is much more mild and gentle 
dn degree; (2.) that it is of a much moister quality, especially as de- 
xived to us through the air; (3.) and principally, that it is very un- 
— équal, approaching one while increased in strength, and afterwards rece- 
dine decreased, which is a thing of capital use to the generation of bodies; 
forit wasjustly observed by Aristotle, that a chief cause of the generations 
amd corruptions upon the surface of the earth is theoblique motion of the 
sun through the zodiac, whence the heat of the sun, partly by the alter- 
mate changes of day and night, and partly by tlie succession of summer 
and winter, becomes wonderfully unequal;' and yet this philosopher 
immediately after corrupts and spoils his own just position; for, rashly 
presuming to judge of nature, as bis manner is, he very magisterially 
assigns the cause of generation. to: the approach of the sun, and the 
cause of corruption to its retiring, whereas both the access and recess 
*f the sun give occasion to generation as well as to the corruption of 
things, notrespeetively, but as it were indifferently, for inequality of 
heat administers to their generation and corruption, but equality of 
heat to tlieir conservation only.* 
"There is a fourth ditference of very great moment, between the heat 
of the sun and of fire, viz. that the sun insinuates its operation for 
great lengths of time, whereas the operations of the fire, through the 
impatience of. mankind, are hurried to a conclusion in short intervals; 
bet, if any one were intent upon tempering the heat of fire, and re- 
ducing it to a moderate and. gentle degree, which is easily practicable 
"several ways, and would sometimes sprinkle and intermix a little mois- 
.ture, and particularly if he would imitate the heat of the sun in point j 
ef inequality; and wait with patience somewhat longer than men 
swally do in chemical processess, he might set quite clear of that 
. false notion of the heterogeneity of heat, ánd easily imitate, rivàl, or. 
. in sóme cases exceed, the operations of the sun. by the nieans of culi- 
nary fire. — 
/ We have a like instance of alliance in butterffies benumbed, and, as 
it were, Become dead with cold; for these creatürés are re-animatéd 
or broaght again to life; by means of a small warmth of fire, wHédtà 
|t easily áppears, that fire can as well vivify animals as ripen vegetables, 
"Phus, in the famous invention of Fraeastorius, the metalline pan, 
strongly heated and applied near the head of a person in a dangerous 
fit of apoplexy, expands the animal spirits, compressed, and, as it 


; za the Sylva Sylvarum, under the articles Preservation and Pütrefactión. 
, ére i; rg JY, - " I 3v axi und ' ki» pu t 
; T & LE Mi laid for a kind of chemistry thát Seer to be very little knówg 
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were, suffocated by the humours and obstructions of. the brain, and 


thus excites them to motion in the same manner as fire operates upon 
water or air, 


them. 


Sometimes also eges are batched by the heat of a fire, which, in this 
respect perfectly resembles animal heat. "These instances, therefore, 
with numerous instances of the. like kind, render it unquestionable, 
that the heat of fire may in many cases be modified, so as to resemble 
and imitate the celestial and animal heats. 

Again; let the nature sought.be motion and rest. — Here it seems 
2 settled division drawn from the depth of philosophy, that natural 
bodies either revolve, move ina straight line, or continue at rest,: be- 
cause motion is either without end, proceeding to an end, or stationary 
in the end. | Now. constant rotation seems: proper to the heavenly bo- 
dies, station or rest to the terrestrial globe, and. the other bodies called 
heavy and light, being out of their natural places, are carried strait 
upwards or downwards to the masses or congregations of similar bodies, 
those that are light towards the heavens, and those that are heavy to- 
wards the earth, and all this appears ueat and. plausible in discourse. 

But we have an instance of alliance in some of. the lower comets, 
which, though they descend below the celestial bodies, yet move irre- 
gularly through the various quarters of the heavens, as appears by exe 
perience and observation. 

Another instance of alliance relating to this subject is the motion-of 
air, which, between the tropics, where the circles of- rotation are larger, 
seems itself to revolve from east to west, j " 

"The flux and reflux of the sea might be another instance of alliance, 
if the sea was observed to revolve, though but slowly and faintly, from 
east to west, yetsoas to be driven back twicea day, | Uponthese sup- 
positions, therefore, it is manifest that this motion of. rotation does not 
terminate in the celestial bodies, but is communicated also to the air 
nnd ocean.* k^ x 

Again : that property of ascending upwards, found in light bodies, la- 
bours under a defect; and to this purpose an instance of alliance may be 
taken from a bubble of water ; for, if air bethrust under water, it hastily 
escends to the surface, by the motion of impulse, as Democritus calls it, 
wherewith the descending water impels and. raises the air upwards, and 
not by the striving orendeayour of the airitself, but when it comes to 
thesurface of the water, the airis kept from ascending farther, by a 
small resistance it meets with in the water, which will not presently 
yield to be discontinued orseparated, so that the appetite-of' the air to 
rise upwards is exceedingly weak.t 


and at the same time consequently expands and quickens - 


In like manner, let the nature sought be gravity. .Itis a received 


difference, that dense and solid bodies move towards the centre of the 
earth, but rare and light ones towards the heavens, as if, in. each case, 
it were to their proper places ;—but, as to these places, though the no- 


iion of them prevails in the schools, yet it is perfectly idle and - 


* See the Essay upon the ebbing and flowing of the sea. 


T The water now throwing itself into a thin film or spherical bubble, to avoid a so- 
lution of continuity. 


1 Or, according to the late discoveries, none at all,—See Mr, Boyle's Works and Sir 
"Esaac Newton's Principia, passim. J 
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SER imagine that place can have any effect ; whence it. is trifling 
PR Ed that, if the eni was perforated, heavy bo- . 
dics let ful in the perforation, would stop at the- centre;, for, in that - 
PAN sh Kind of nothing, or a mere mathematical point, would have a 
cows and efficacy,* so-as either to affect other bodies, or other bodies 
to affectit, whereas body is never affected but by TORT: ITO 
"his appetite of asceut and descent is either in the n Wu 

ody moved, or ina sympathy or consent with'some other body ? 
if any dense and solid body can be found, which does not NS ^ y 
centre of the earth, this received difference will be. falsifie : a : i 
the opinion of. Gilbert be admitted, that the magnetic "Ue of the . 
earth, whereby it attracts heavy bodies, extends not beyond its 8a 
sphere of. activity, which always operates to a certain distance, and no . 


- farther, and this be verified by any instance, such an instance will be 


- 


- with regard hereto we affirm nothing for certain. 


- bial, 


We mcan, as it may be. 


an instance of alliance upgo this ie ; but at present there is no cer- 
i inanifest instance thereof. T : 
tem —€— to come nearest to 1t, is the cataracts or spouts which are 
met with in sailing through the Atlantic Ocean towards either the East 
or West Indies; for, the quantity and bulk of water suddenly discharged 
by these cataracts appears so great, that they seem to be collections of 
water made before, and to have rested and remained in these places, 
and afterwards to be thrpwn down by some. violent cause, rather than to 
fall by the natural motion of gravity. Whence we may conjecture, that 
a dense and compact body of.a larze bulk may remain at a great dis- 
tance from the earth, pendulous, like. the globe of the earth itself, 
without falling, tillit be violently precipitated or thrown down.t But 
Only in this and numerous other cases it may easily appear how defi- 
cient we are in natural history, when, instead of verified and. assured 
instances, we are often obliged to bring bare suppositions in the way of 
examples|| .. dno ; fin 
Again: let the nature sought be the reasoning faculty. A just dis- 
tinction here seems made betwixt the human reason and the sagacity of 
brutes, yet there are some instances of actions which brutes perform, 
whereby they also seem to'reason. Thus it is reported of. a raven, that 
inatime of great drought, espying water in the hollow trunk of a 
tree, where tlie orifice was too small for herto enter, she continued to 
drop small stoues therein, till thé water rose high enough for her to 
drink. Whence the reason of the raven afterwards became prover- 
Lastly, let the nature sought be vision, Here it seems to be an. ex- 
tremely just and exact distinction. between light and colour, that light 


* This is the general case of mathe 
mere mental powers or forces are sup 
Hence great caution is required in the 
/Sübjects, lest ideal powers should be in 
- Well considered and remembered, that 
physieally false and absurd, 


"f Sir Isaac Newton's doctrine. 
nown; but, perhaps the 


matical demonstrations applied to physics, where 
posed, instead of those that really exist in nature, 
reading 'of mathematical writers upon physical : 
advertently introduced into matter, and let it be 
what is mathematically just and true may be 


and discoyeries upon this head are now generall 
physical cause of gravity still remains unassigned, so far, 


1 See tlie account of spou 


ts in the Philosophica! Transactions; 
]j See Part 11, Aph, 14, À 
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is an original visible thing, affording the primary means of. sight, ánd 

that colour isa secondary visible thing, not to be seen wwithout.lieht, 

whence it thay seem no more than the imáge or modification of light, 
and yet there appear to be instances of alliance oà both sides. — 'T'hus; 
for example, in large quantities of snow, there seems to be a somewhat 
eriginal lucid colour,* and in the flame of sulphur a light tending to 

€olour.T i i 

36. In the fourteenth plàce, come those we entitle Crücial Instances, 
/deriving the word from the crossés set up where two roads meet, te 
oint and mark out their sepáration again. We otherwise call them 
ecisive and Indicatory Instances, and, in some cases, Oraculous and 

Commanding Instanees. ev. Ax 

"They aré of this kind, bat, when in the séarch of any mature, the 
tmderstanding cotes to an equilibrium, sis it were, or stands suspend- 
éd as to which of two or moié natures the cause of the natare inquired 
after should be attributed'or assigned, by reason of the frequent and 
common cóncurrenee of several natures, then these Crucidl Instances 
shew the trae and iuviolable association of' one of" these natures to the 
hature sought, end the uncertain and. separable alliance of the other; 
whereby thé quettion is decided, the former nature admitted for the 

cause and the othezrejected.- 1 2 

'Tlese Instances, therefore, afford great light, and have a kind of 
éver-ruling &uthotity, so that the course of interpretation will sores 
üimes terminzte in them; or be finished by them. | Semetimes; indeed; 
these Crucial Yustances oecur or are found among those already set 
down, but in general tliey are nev , and expressly. and purposely sought 
and applied, or, after dee time and endeavours, discovered, not with 
out great diligence and segacity. 

For exemple, let the natüre sought be the tide of the sea, which 

 háppens twice in the day, and is six hours in coniing in and six in go- 
ing out, with a certain difference coinciding with the motion of th& 
inoon. Now, the cross-way of this snbject lies ds follows: 

- This reciprocal motion must of necessity happen either, 1, frem the 
waters going forward and backward, like water moved in à bason, 
" which, when it rises on one side, forsskes the other; er, 2, from the 
fising and falhng down of the waters, like water that rises in boiling; 
and again subsides, but to which of these ecuses the ebbing and flow- 
ing of the sea shóuld be assighed, is the doubt. If the former asser-, 
tion be admitted, whén the sea flow? on one shore; i& must necessarily 
ebb, about the same time; somewhere oa i*e opposite shore, the in- 
quiry, therefore, 1s thus broughtto a point. ——— M oht— 

Now Ácosta and sore otliers have found, "by diligent observations, 
that, on the coast of Florida, and the coasts of Spain and Africa, the 

&ea flows and ebbs at the same times, not contrariwise; tht, when it 
flows on the coast of Florida, it ebbs on the coasts-of Spain and 
Africa; dnd yet, when carefully consideved, the Verb Ma corel is not 
proved by this; aud the progressive motron disproved; P rtogs possible 
that the waters may have'a progressive motion, and. yet ovérftow the 
opposite shores of the same channe! at the same time; that is if the 


* For snow affords a considerable degree of light, by means whéreof men travel by 
night in the northern regions.—See Mr, Boyle's History of Cold, passim, 


* Viz. Blucness, 
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n the first place, it 1s manifest, that all the waters, as they lie collected 
in the cavity or bason of the sea, cannot be lifted up in one mass togee 
ther, for want of somethiue to succeed them at the bottom ;* and,'there- 
fore. thouyh they had any such appetite of. raising themselves, yet it 
would be broken and prevented by the connection of things, or, as the 
common phrase is, by nature's abhorrence or dread of leaving a va- 
cuum behind. It remains, therefore, that they must rise in one part, 
and consequently be diminished and give way in another, whence again | 
it will follow, that the attractive virtue, as it cannot operate equally 
upon the whole, must operate strongly upon the middle, so as to raise 
the waters there; and, when they are thus raised, the sliores-will be suc- 
cessively left or forsaken by the waters. 

'Fhus, at length, we come to the Crucial. Instance; for, if it be- 
found, that in the ebbing of the sea, the surface of the water is more 
arched and spherical, while the waters rise up in the middle, and leave 
the sides, that is, the shores, shallow; and if in the flowing, the same 
surface shall become nore flat and equal, viz. whilst the waters return 
to their former situation ; then it may doubtless be admitted that the 
sea rises by attraction, or otherwise it should be totally rejected. And 
it were not difficult to try, by the sounding-line in streights, whether 
in the tide of ebb towards the middle of the sea, the sea be not deeper 
or higher thanin the tide of flood; but, if this shall prove the case, 
it must be observed, that, contrary to the common opinion, the waters 
rise in the ebb and fallin the flood, so:as in the latter only to cover 
«nd overflow the shores. - 

Again; let the nature sought be the spontaneous motion of rotation ; 
and in particular, whether the diurmal motion, whereby the sun and 
stars rise and set to the sight, bea true motion of rotation in the hea- 
venly bodies, or only apparent in them and real in the earth. — 'The fol- 
lowing may be a Crucial Instance in this inquiry: — if any motion, 
from east to west, is found in the ocean, though it be ever so languid 
end feeble, if the same motion be found. somewhat quicker im the air, 
especially between the tropies, where, because of the larger circles, 
it will be more perceptible, if the same motion be found brisk and | 
strong in the lawer comets, if the same motion be found in the planets, so 
. dispensed and proportioned, that the nearer it comes to the earth the 
slower it proves, and the farther off the quicker, but. quickest of all 
in the sphere of the fixed stars, then. doubtless the diurnal metion 

should be received for real in tbe heavens, and the motion of the earth 
be rejected, because it would then be manifest that the motion from : 
vast to west is perfectly cosmical,* and by consent of the universe, - 
which, having the greatest velocity in the greatest heights of the hea- 
vens, gradually decreases, and at length terminates and comes to no- 
- thing, in what is immovable, viz. the earth. : 

On the other haud, let the nature inquired into be that other motion 
of rotation, famous among astronomers, and opposite and contrary 
to the diurnal motion, viz. the motion from west to east, which the 
astronomers attribute to the planets and sphere of the fixed stars, but . 


* Nothing, by supposition, could here succeed but atmospherical air. 
t:As is now generally allowed to be the case. — See Sir Isaac Newton's Theory of. , 
the Tides, explained by Dr. Halley in the Philosophical Transactions, No. 220. 
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the attraction of the terrestrial mass be received as the cause of weight — ^ 
or gravity.* : . 
Again ; let the nature sought be the verticity of the magnetic needle, 
and the cross-way will be.this; the touch of the magnet must either ef 
itself necessarily give iron. the property of pointing north and south, 
or else only excite.and prepare-or fit the iron for the purpose, and the 
motion itself (as Gilbert conceives, and laborionsly endeavours to 
prove) be given by the presence of the earth; and, therefore, the par- 
ticulars which he has with much sagacity and industry discovered, a- 
mount to this, that an iron nail, which has long continued in the direc- 
tion of north'and south, may, by that mere continuance, receive a. ver- 
ticity without the touch of the magnet, as.if the earth itself, though it 
'operates weakly, by reason of its distance, (for the surface or ex- 
ternal surface of the earth has no maenetic virtue, according. to him,) 
should yet, in so great a length of time, supply the defect:of the 
loadstone, excite the iron, and aftérwards make it comply when. thus 
excited. And again; that if ignited iron be quenched, pointing in the 
direction of north and south, it also receives a verticity without the 
magnetic touch, as if the parts of the iron put in motion by the igni-. 
tion, and afterwards contracting themselves in the very instance of 
quenching, were more susceptive and sensible of the virtue rising from 
the earth than. at another time, and thence become animated; but 
these particulars, though well observed, do. not clearly prove his point. . 
'This may be a crucial instance in the present case... Mark the poles 
of a terella, and place them east and west, then lay an untouched nee- 
dle thereon, and let it remain for six or seveu days. — 'The needle, . 
no doubt, whilst it lies upon the magnet, will quit the poles of the 
world, and couform to those of the xnaget; and, therefore, as long as 
it remains thus, it poiuts east and west; but, if the. needle shall. be 
found, when removed from the terella, or magnet, and placed upon 
its pin, immediately to turn north and south, or by degrees to move 
into that direction, then the earth's presence is. to be admitted for the 
cause; but, if it turns as before, east and west, or loses its verticity, 
then that cause should be accounted doubtful, and farther inquiry be 
made.T qu 
[n like manner, let the subject of inquiry be the substance of the 
mioon, to determine whetherit be rare, flamy, or aerial, as many of 
the ancient philosophers conceived, or solid and dense, as Gilbert, with 
many of the moderns and some of the ancients, contend. —.''he reasons 
of the latter opinion depend chiefly upon this, that the moon reflects 
the rays of the sun, and that light appearsto be reflected by none but 
solid bodies; and, therefore, if' there are any, those may be reckoned 
crucialinstances, with regard to this subject, which demonstrate that 
reflection may be made by a rare body, as flame is, provided it be suf- 
ficiently thick, iab | "sn 
And, doubtless, one cause of the twilight, among others, is the re- 
flection of. the suns rays from the upper part of the air. We some- 
fimes see the rays of the sun reflected iu clear evenings from the edges 
of dewy clouds with a more resplendent brightness than that afforded 
by the body of the moon, and yet it is not certain that those clouds are 


* See Sir Isaac Newton's Principia, passim. 
7f See the Sylva Sylvarum, under the article Magnetism. 
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collected into a dense body of water. So likewise we see that the dark 
air behind a window by night reflects the light of a candle as well asa 


- dense body... j^ 


Experiment also should be made of transmitting the sun's rays 
through a hole, upou a dusky or blue flame; for, the free, open, and 
uncontined rays of the sun, falling upon obscure flames, seem to deaden 
them and make them appear rather like white fumes than flames.* 
And these are instances that occur for the present, to shew the nature 
and use of the crucial instances, with regard to tlis subject, thoueh, 


. doubtless, better may be feund for the purpose; but, let it always be 


observed, that a reflection from flame is not to be expected, unless the 
flame be of some depth, thickness, or body, for, otherwise, it inclines 
to transparency. But this is to be held certain, that light in a uniform 
substance is always either received and transmitted or reflected.T 

Again; let the nature sought be projectile motion, as the motion of 
a dart, an arrow, a bullet, &c. through the air. — 'This motion the 
schools, according to their custom, have slightly passed over,:esteemin 
it sufücient to distinguish i£ hy name of violent motion from that they 
eall natural ; and, for the first impulse, satisfying themselves with this, . 
that two bodies cannot be in the same place, otherwise a penetration of 
dimensions would ensue, without at all regarding the continued pro» 
gress of this motion. 


- 


,'The cross-way here lies thus :—this motion. is éither caused by the 


. air propelling and gathering itself behind the projectile, as the water 


does behind a ship, and the winds behind the chaff which they blow 


away, &c.-or else by the parts of the body not sustaining the impulse, 


but urging forward to relax themselves by succession from the impel- 
ling force.  Fracastorius, and nearly all those who have made any sub- 
tile inquiry into this motion, take the first path, nor can it be ques- 
tioned bnt the air has some share herein, though, doubtless, the other 


' motion isa true one, as appears from numerous experiments. 


But, among the rest, this may. be a crucial instance to the purpose, 


- that a piece of stubborn iron plate, wire, a quill, or the like, being bent 


uL 


. avoids and flies from fire, and violently bursts ont from the mid 


in the middle by the fingers, will, when let 80, spontaneously fly back. 
Now, it is plain that this inotion cannot be attributed to the air col- 
lectng itself behind the body, because the origin of the motion is in 
the middle of the plate, wire, or quill, and not in the extremities 
ends.t , | ME 

Again; let the nature sought be the rapid and powerful expansion of 
gunpowder into flame, whereby such vast masses of buildine are over- 
turned, and such great eme thrown to a considerable distance, 

as we see in the springing of mines, the firing of mortars, &c, — The 
double road here lies thus : —'T his motion is either excited by the mere 
appetite of the-body to dilate itself after it is set on fire; or by a mixed 
appetite of the crude spirit of. the nitre, -which, with great rapidity, 


: st there- 
of, as from a prison. T'he schools and the vulear opinion here consi- 


or 


- der only the former appetite, for men have thought they philosophised 


* Sce Sir Isaac Newton's Optics, passim. and Dr. Hook's Lectures of Light. x 
Hu x See Mr. Boyle of Colours, and Sir Isaac Newton's Optics. T 


p 4 ; 
T see the Essay upon Violent and Projectile Motion. 
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notably in asserting flame to be endowed, by the form of the element, ' 
with a necessary quality of possessing a larger space, than the same 
body possessed when it had the form of' gunpowder, and that this mo 
tion must thence ensue, j- X45 

: But here they observe not, that, though this be true, upon supposi- 
tionthe flame is ready generated, yet the generation of flame may be 
hindered by a mass of matter able to suppress and suffocate it, so that 
the thing may not be reduced to the necessity they speak ef. Indeed, 
as to the necessity of the expansion, and the consequent explosion, or. 
discharge of the bullet, or obstructing body, when the flame is gene- 
rated, they judge rightly; but this necessity is plainly avoided, 1f the 
solid body suppress or prevent the flame, before it is generated, And 
we see that flame, especially in its first generation, is soft and gentle, 
requiring a cavity wherein to play and. exert itself; whence suclra vio- 
lence cannot be attributed to flame of itself. 

Without doubt, the generation of this flatulent flame, or, as it were; 
fiery wind, arises from a conflict of two bodies, that have very different 
natures; the one being highly inflammable, which is the nature power- 
fulin sulphur; the other highly impatient of flame, which is tbe case 
3n the crude spirit of the nitre, whence a wonderful conflict arises: the 
sulphur immediately catching all the flame it is capable of, and the 
spirit of nitre bursting forth with all its violence, at the same time dila- 
üng itself, as air, water, and all crude bodies do, when affected by 
heat, and whilst it breaks forth, and flies off every way, it blows up the 
flame of the sulphur, as it were with internal bellows; the willow coal, 
in the composition, serving for little morethan to incorporate and com- 
modiously unite the sulphur and salt-petre together.* . 

But the crucial instances upon tbis subject might be of two kinds ; 
the one with regard to those bodies which are most inflammable, as sul- 


» phur, camphire, pnaphtha, &c. with their mixtures; aud which, if not 


otherwise hindered, take flame more easily than gunpowder ; whence 
itis plain, that the appetite of inflammability does not of itself pro- 
duce this stupendous effect. e 

'T'he other kind isof those bodies which resist and. repel flame, asall 
salts do; for we find, when these are thrown. into the fire, a watery . 
spirit breaks out, with a cracking noise, before they take flame, which 
the more stubborn kind of leavest do also in a gentler mauner; their 
aqueous part bursting forth before their oily part takes lame. — But 
this appears more eminently in quicksilver, which is not improperly 
called a fossil, or metallic water; for quicksilver, without taking flame, 
almost rivals the force of gunpowder, by bare eruption and. simple ex- 
pansionoj and being mixed with gunpowder is said. to increase the 
strength thereof.||. X" 

Lastly, let the subject of inquiry be the transitory. nature of flame, 
and its momentary extinction; for the flamy nature does not with us 


** See the Essay upon the Cause of the Motion of Explosion in guns and gunpowder. 
T Such, in particular, as ivy, bays, &c. . 

Thatis, supposing the quicksilver close confined and heated, as it might be, to 
As the thing, n a gun-barrel, with the touch-hole stopped, and the charge bard 
rammed down with paper, &c. — 

|| Consider of the Zurum Fulminans ; the, common Pulvis Fulminans ; the ways of 
making the Mercurius Fulminans ; and the means of increasing the strength of guns 
powder, by salt of tartar, precipitated metals, &e, 
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appear permanent and at a stay, but to be momentarily generated, and 
presently after extinguished again. lt is manifest, that in the lame 
here supposed to be continued and durable, the duration is not of the 
same individual flame, but happens by a succession of new flame regu 
larly generated, without continuing numerically the same, as easily ap 
pears hence, that if the fuel or aliment be taken away, the flame pre- 
sently goes out. : 
"The two ways in this subject lie thus :—the momentaneaus, nature 
proceeds either from a remission of the cause that first produced it, as 
 anlight, sounds, and those called violent motions; .or else from this, 
that flame, in it$ own nature, cannot subsist here below without suffer- 
ing and being destroyed by thecontrary natures around it. ul 
"This, therefore, may be a crucial instance in the case. | We see, in 
great conflagrations, that flames will ascend to a considerable height; 
- forthe wider the basis of the flame, the higher its vertex rises ; aud 
therefore extinction appears to begin about the sides, where the flame 
is com pressed and opposed by the air; but the inner parts of the flame 
untouched by the air, and every where surrounded by other flame, 
remain numerically the same, without being extinguished, till they. 
come to be gradually squeezed by the air diffused about the sides; and 
therefore. all llame is pyramidal, or large in its basis, about the fuel, 
but sharp at the vertex, the air being its antagonist, and not supplying 
fuel. But thesmoke, which is narrower about the basis, dilates itself 
in ascending, and becomes like an inverted pyramid, because the air 
receives smoke, but compresses or squeezes flame. And let no one 
"fondly imagine, that flame is air set on fire, for flame and air appear 
perfectly heterogeueous.* P^ 5 
We might have a more accurate crucial instance to this purpose, if 
the things could be manifested by flames of' different colours. "Take, 
therefore, a small metalline dish, and fix therein a.small wax-taper 
lighted ; set the dish in a wider vessel, and pour spirit of wine round it- 
in a moderate quantity, so as rot to touch the upper rim or edge of the 
dish ; firethe spirit of wine, and this will exhibit a bluish flame ; but the 
wax-taper onethatisyellower. And now let it be observed, whether 
the flame of the taper remains pyramidal, which may easily be distin- 
. guished through the blue-coloured flame of the spirit of wine, (for 
flames do not presently mix as aqueous liquors do,) or whether it 
Fdw sie a spherical figure, as there is nothing present to destroy or 
Pim Mat , - And " the latter prove to be the case, it may be held cer- 
AUS eis dos remains numerically the same, so long as itis surround- 
jn 1 a» DUE ^ ed NE the hostile etfect of the air. 
E ascen deer nit pere leim d 
of nature by instances: of the ; ini id Li dtH edit dE, 
Dibocpedbabie Rdoniio : cross, and experiments. of light, and not 


* Dr. Hook's Lectures of Light, passim. 
T "This is à subtile experiment, and of great moment. 


W hich a " 8 i ; f h 
* r endless and lead to no sol d d i i y is. ti e,i c 
R b 5. J soli eterminations, And b this. tim i 
eader has been tolerably attentive and diligent, he will have a clear perception of "s 


E i ^ 

More tole jns it of this ws of Prerogative Instances, and be enabled; ia 
diam -" ; to prosecute Inquiries by thei i 'der Fall 
tigation and discovery of the forms of ios y their rheans, in;order-to-the fall inves- 
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. $7. In the fifteenth place, among prerogative instances, come the 
instances of divorce, which indicate the separation of such natures as . 
frequently meet or come together. 'Phese differ from the subjunctive 
kind, .or instances subjoined to accompanying instances ;* because 
those indicate the separation of a nature from a concrete wherein it. fa- 
miliarly appears, but these the separations of one nature from another. 
'These also differ from crucial instances, as determining nothing, but 
enly admonishing us of the separability of one nature from another, 

; "Their use is to discover false forms, and to dissipate superficial no- 
tions and speculations arising from obvious things, sothat they add, as 
At were, ballast to the understanding. » 

For example, let the subject of inquiry bé-those four natures which 
"Telesius calls chamber-fellows, as if they came out of the same room, 
viz. heat, light, rarity, and mobility, or aptness to motion. Now, 
though these natures seem to be nearly related, yet there are many in- 
stances of divorce found among them : for, 1, the air is rare, and ready 
to motion, but not hot or shining ; 2, the moon is lucid, without heat ; 
3, water is hot, without light; 4, the motion of the magnetic needle 
in the compass is swiftand nimble, yet that needle is a cold, dense, and 
opake, body : and there are many other examples of this kind. 

Again, let the subject of'inquiry be the corporeal nature and natural 
action; for natural action seems to be no where fouud, but as it sub- 
sists in some body or other; and yet with regard hereto, there may per- 
haps be instances of divorce, as in the magnetic action suppose, where 
iron is attracted to the loadstone, and heavy bodies to the globe of the 
earth ; to which may likewise be added some other operations performed 
ata distance, For this kind of action is both performed in time by suc- 
cessive moments, or not instantaneously, aud in place by degrees, and 
through space; whence, consequently, there is some moment of time, 
and some distance of place, wherein this virtue, or action, must be in 
tbe middle, between the two bodies that cause the motion, " 

'l'he consideration, therefore, amounts to this, whether the bodies, 
which are the boundariés of the motion, dispose or alter the intermediate 
- bodies, so as that by succession, and real contact, the virtue may.slidé 
from point to point, and in the mean time exist in the intermediate body, 
or wbether there be nothing of this kind, besides the bodies, the virtue, 
and the space or distance. 

Now, in the case of rays of light, sounds, heat, and some othet 
things operating at a distance, it is probable, that the intermediate bo- 
dies are affected and altered, the rather because a qualified medium 1s 
required to convey such operations, But the magnetic or attractive 
virtue passes throngh all mediums inditferently, for it is not hindered 
byanyone. Bat ifthis virtue or action is independent on the interme- 
diate body, it follows that it is a natural power or action, subsisting for 
a time in some place without a body, since it neither subsists in the ter- 
minaling nor intermediate bodies. And hence the magnetic action 
may be an instance of divorce, in the subject of corporeal and natural 
action. i . 

To this may be added, by way of corollary, the following considera- 
ble discovery, viz. that by plilosophizing, even according to sense, a 


* See above, Aph. 33 and 34. | 3s zi 
t By comparing this with Aph. 4, of the present part, the use of these Instances, i& , 
discovering false forms, will sufficiently appear. 1 ub 
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had of the existence of. separated and incorporeal beings 
e T n ; for if. natural virtues and actions domas from. a body 
may subsist without a body for some time in epace or p TR 1t 1$ possi^ 
ble that such virtues or actions may proceed originally from t deu 
poreal substance : for a corporeal nature seems no less required to sup- 
port and convey, than to excite and generate, a. natural action. 
-.98. Now follow five orders of instances, which, by one general ex- 
pression, we term instances ef light, or instances of primary and ori- 
$inal information, being such as administer to the senses ; for, as all 
interpretation of nature begins from sense, and, from the perception of 
hesenses, leads in a strait, continued, and guarded, path, to the per- 
ceptions of the understanding, which are true notions and axioms, it 
necessarily. follows, that the more copious and exact the representations 
or informations of the sense shall be, the more easy and successful 
* every thing else will prove.* 
; The fist of these five orders of instances of light are such ag 
strengthen, enlarge, and rectify, the immediate actions of the senses, 
The second are such as bring down insensible things to sensible. 'T'he 
third are such as indicatethe continued processes or series of those things 
and motions, which remain generally unobserved in their end or period, 
'The fourth substitute somewhat to the sense in. those cases that leave 
it perfectly destitute. And the fifth raise the attention and edge of the 
sense, and at the same time Init the subtilty of things. "T'o each of. 
these five kinds we shall speak in their order. : 
39. In the sixteenth place, we therefore range instances of entrance, 
er instances of the portal ; by which we mean those that assist the im- 
mediate actions of the senses, But of all the senses the sight has the 
£hief prerogative. in point of information, and, therefore, helps are 
principally to be sought for the improvement of the sight. And these 
helps may appear of three kinds, viz. (1.) such as enable us to see 
thiugs that are otherwise invisible; (2.) such as enable us to see things 
at a greater distance; and (8.) such as cause to see more exactly and 
distinctly. 7 £o 
(L.) Ofthe first kind are the newly invented microscopes, which shew. 
the latent and otherwise invisible small parts of bodies, and their secret 
textures and motions, remarkably increased in the magnitude of the 
object; by means whereof, the exact figure and lineaments of the body 
of the minutest creatures, such as flies, fleas, mites, &c. as also CO- 
lours and motions, before invisible, may be seen in a delightful and, 
surprising manner.t 
. And here, asis usual in new and strange discoveries, a superstitioug 
- Observation has crept into the minds of men, as if this invention of mi- 
croscopes did honour tothe works of nature, but dishonour to the works 
of art, by shewing the one much finer than the other ;|| whereas the truth, 


(* This paragraph being fundamental and leading, re uir 
: es to be well understood 
remembered ; the business of raising Axioms deiedian upon it. : ig 
t See below, Aph. 39, 48. " 
* 


ED Hook's Micographia, Dr..Power's Experiments, and Leuwenhoeck's Ob. 


|| Because some microscopical observ iewi i 
ers, upon viewing the point of a needle, or 
ether the finest works of the hand, and comparing these with the hairs, or downy fea- 


t coarse, rough, and unfinished, in , 
rison of the latter, and thence fondly extol the excellence of the works ef Nc X 
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only is, that natural textures are niuch more subtile than artificial ones, 
For these mieroscopes are only of use in the case of niinute objects ; so 
that 2 Democritus had seen them, he would perhaps have rejoiced, and 
imagmed a way was now discovered for rendering the atoms visible; 
wbich he pronounced to be no object of sight. 

But the unsuitableness and insufficiency of these microscopes, except 
for very minute bodies, (and then only when such minute bodies "are 
not parts of larper,) destroys the use of the invention ; which, if it could 
beextended to large bodies, or to small particles of large bodies, in the 
piece, after the mnanner of making a piece of fine lawm appear like a 
net, so as that, by this means, the latent small particles and imequali« 
ties of gems, liquors, urine, blood, wounds, ànd' many other things; 
might be distraguished, great convenrencies: would doubtless árise from 
thediscovery.* — ; 

Of the second kinds are telescopes, which were noóbly attempted: and 
discovered by Galileo ; by means wheréof, as by boats or little ships of 
intelligence, a-nearer commerce may beopened and carried on with the 
celestial bodies. For, by the help of these glasses, 1. the milky way 
appears to be a knot or cluster of little stars, perfecily separate and 

istinet, of which the ancients had buta bare suspición. 9. And agam, 
by their means it should seem, that the planetary regions-contain more 
stars besides the direct planets,f and that the Heavens may bepin to 
be spangled with stars, at a great distauce below the sphere of the fixed 
stars, though with such only as areanvisible, without the help of teles- 
copes. And again, 3. by their assistance we may behold. the motion 
of those small stars, or satellites, about the planet Jupiter ; whence it 
'may be conjectured, that the revolutions of the stars have rezard to 
several centres. 4, Again, by their means, the luminous and: opaque 
inequalities are more distinctly perceived. and' ascertained: in the moon, 
whence a geographical description might be made tbereof|| 5. Amd, 
lastly, by means of these glasses, spots in the sun, and other things 
of that kind, appear to the sight ; all which are, doubtless, noble disco- 
veries, so farasthey may be safely depended upon for real. But in- 
deed, I the rather incline to suspect them,: because' experiencé seems 
wholly to rest in these few particulars, without discovering, by the same 
means, numerous others, equally worthy of search and-mquiry.$ — — — 

(3.) Of the third Kind, are those staffs, astrolabes, and the like in- 
struments, for measuring distances, which not only enlarge and im- 
prove the sight, but also rectify and direct it.** — And as for the in- 
stances that assist both this:and the other senses, in their immediate and 
individual actions, without affording any information beyond that'às- 
gistance, we here omit them, as making nothing to the present purpose, 


* But no considerable improvement of this kind has hitherto appeared, the greatest 
magnifiers being the smallest globules, or spheres of glass. Sce Sir Isaac Newton's 
Optics; Dr. Hook's Lectures of Light and Micographia; and the Elements of Dioptrics 
in Wol&us's Elementa: Matheseos Universe, Tom. ll. p. 284. 

4 Viz. The Satellitesof Jupiter, &c. 1 
t Asin Sir Isaac ond pgs "9d A AD to háve. 

is done'by Hevelius,. in his Selenographia; à . 
) ERE Essay towards a Philosophical History of the Heavens; ahd: Sir 
Isaac Newton's Planetary Systend; in the THird' Book of His Prinéipia: PR 
. 3: "The instruments:of this kind are-numerous, and their descriptions frequent in the 
writings upon Instrameots; Levelling, Practical. Mathematies, Navigation, &c. See 
these writers enumerated.at the end.of the second Tome of Wolfius's Elementa Mathe- 
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not mentton the contrivances for correcting any par- 
afford no farther information, 


rerogative instances come those 


And hence we do not 
ticular defect of the sight, because these 


40. Inthe seventeenth place, among p 
we call summoning or citing instances, borrowing the term from the 


bar, where persons are summoned, or cited to appear, who did. not ap- 
ear before; and, accordingly, these instances bring down insensible 
Lo to such as are sensible. ! j 

"Things escape the seuses, either, 1. through the distance of the ob- 
ject; as to place ; ?. through the interception of interposing bodies ; 3. 
because the object is unfit to make an impression upon the sense ; 4, 
because the object is not sufficient, in quantity, to strike the sense ; 5. 
because the time is not proportionate, so as to actuate the sense ; 6. be- 
cause the pereussion of the object is not endured by the sense ; 7. and 
lastly, because an object before detained aud possessed the sense, so as 
to leave no room for a new motion. 

And these sever.l ways chiefly regard vision in the first place, and 
touch in the second ; for these two senses give information at large, and 
of common objects, but the three others give little information, besides 
what is immediate, and relates to their corresponding objects. 

In the first way there is no reducing the object to sense, except, when 
things cannot be perceived by reason of the distance, others are used, 
or substituted for them, which may excite and strike the senses at à 
great distance, as in giving signals by the lighting up of fires, the ring- 
ing of bells, &c. 

In the second way, a reduction is made, when such things as lie con- 
cealed within, by reason of the iuterposition of bodies that cannot be 
commodiously opened, are brought to the senses, by means of those 
things which are upon the surface, or flow from within ; as the state of 
the human body is known by the pulse, or urine ; and the like. 

But the reduction in. the third. and fourth ways regard numerous 
particulars, and ought on all sides to be collected in inquiries. Thus, 
for example, it appears that the air, the spirit, and things of that kind, - 
which in their whole substance prove light and subtile, can neither be 
perceived nor touched, whence in the inquiry after such bodies, we 
must necessarily use reductions. — — EON 

Suppose, therefore, the subject of inquiry were the action and motion 
of the spirit included in tangible bodies ; for every tangible body, with 
us, contains an invisible and untaugible spirit, over which the body is. ' 
drawn like a garment. And hence arise those three powerful springs 
and that wonderful process, of thespirit in tangiblebodies, — For, 1. the 
spirit being discharged out of a tangible body, the body contracts and. 
dries; 2. whilst detained, it makes the bod 5 tp 
aui 4 rus ; 1t makes ody tender, supple, and soft ; 
Eu UD s um 
setisfBle by vislble jd ou 5j 3 1506. nd all t | e are rendered . 

Forin every tangible, inanimate body, the included s irit first multi- : 
Fb ce ue as it were, feeds upon thosetangible us which aremost 
X icut : p prepared for that purpose ; and thus digests, works, and 

ue eu an Ara eques 

king and multiplying the spirit is bro 
down to the sense by the diminution of the debt of the body TERR 


* "This requires tobe well under i ined i 
: J stood, and is explained in what foll ; . 
thet information, see the Sylva Sylvarum, and History of Life and Dé. des 
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all drying, part of the quantity goes off, which isnot only the spirit that 
pre-existed in the body, but a part of'the body itself, that was before 
tangible, and is now newly converted into spirit, for the pure spirit has 
nogravity.* : ^ um 

he einission, or exit, of this spirit is rendered sensible by the rusting: 
of metals, and other eorruptions and putrefactions of that kind, which 
stop before they. come to the rudiments of life ; for, in the more compact 
bodies, the spirit finds no pores and passages through which to escape ; 
and is therefore obliged to protrude the tangible parts, and. drive them 
before it, so as to make them issue at the same time ; whence: proceeds 


rust, and the like.T mo 
But the contraction of the tangible parts, after some of the spirit is 
"discharged, upon which dryness ensues, is made sensible by the increas- 
ed. hardness of the body, but much more by the subsequent cracking 
or splitting of the body, aud the contracting, wrinkling, and overwrap- 
ping of the parts. 'Thus the parts of wood crack, or split asunder, and 
are contracted. ; skins wrinkle, and if the spirit be.suddenly forced. out 
by the heat of fire, they shrink so fast as to curl and roll themselves up, 
&c. Tiu : 4 : 
On the other hand, where the spirit is detained, and yet dilated and 
excited by heat, .or something analogous thereto, (as happens in the 
more solid or tenacious bodies,) then the body is either softened, as in . 
the case of 1 gnited iron, or flows, as in melted metals, or liquifies, as in 
dissolved rosin, wax, &c.; therefore these contrary operations of heat, 
hardening some bodies, and liquifying others, are easily reconciled ; be- 
cause in the first case the spirit is driven out, but agitated and detained 
in the second ; the latter being the proper action of heat and spirit, and 
the former the action of the tangible parts, succeeding upon the emis- 
sion of the spint. 
But where the spirit is neither quite detained, nor quite discharged, 
but. only attempts and tries to force its prison, and readily meets with. 
such tangible parts as will obey, and yield toits motions, so that where- 
ever the spirit leads they follow it, then it is that an organical body is 
formed, with its distinct parts or limbs, and that all the vital actions. 
ensue, aswell in animals as vegetables. | -. Trot 
Aud these operations are principally brought down to the sense, by 
diligently observing the first beginnings, rudiments, strugglings, or tens 
dencies towards life, in the little creatures bred from putrefaction, as in 
the eggs of ants, in worms, flies, frogs after rain, &c. | For here are 
required to vivification, both gentleness of heat, and tenacity of body, 
that the spirit may neither break forth too hastily, nor be too much. 
couüfined, by the stabbornness of the parts, but rather be able to mould 
and fashion them, like wax. &od T J^ MES e 


* In the air at least, as being specifically lighter than air,. But whether any thing 
farther be here meant by spirit having no gravity, will best appear from the Author's 
History of Lifeand Death, the History of Condensation and Rarifaction, &c. 


4 Rustis now usually supposed to be occasioned by the external air, or something 
contained therein, that preys upon and in part dissolves the external surface of the 
metal. Herethen is what the Author calls. a. Cross-Road, that requires a Crucial In- 
stance. Let trial, therefore, be made, whether iron will rust in an exhausted receiver. 
Ard, by the way, let not the examples here produced , as illustrations of the doctrine 
of Prerogative Instances, be supposed any way intended as decisive, their designs being 
yaibér logical tban philosophical, so as to sheWthe way of prosecutipg inquiries, and not 
themselves to serve as inquiries, kal SU 
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oble difference of the spirit, which Dasgegard to so many 
Sams ds brought and submitted, as jt were, to view, by numerous 
Exdbsenit or uU. instances.* (This difference E eem, 1s that 
of the truncate spirit, the spirit simply ramous, and the spirit both ra- 
mous and cellulous : the first whereof is the spirit of all inanimate bo- 
dies, the second the spirit of vegetables, and the third the spirit of ani- 
ls. i -" 
dd Tie manner, it appears, that the more subtile textures and struc- 
tures of things (though visible aud taugible n their entire bodies) are 
neither seen nor felt ; and, therefore, iu these also the business of infor- 

- mation proceeds by reduction. But the most radical and primary dif- 
ference of structures is taken from the greater or less quantity of matter 
contained in the same space or dimension ; for the other structures de- 
pending upon the dissimilarity of the parts contained in the same body, 
and their situations, are but secondary, 1n respect to those. . SN 
udihus; [a the subject of. inquiry be the expansion or contraction 
of matter in bodies respectively, to discover what quantity of matter 
fills what quantity of space in each. Now, there is nothing. truer'in 
nature than those twin propositions, that nothing.can never make some- 
thing, and that something can never be reduced to nothing; but the 
entire quantity, or total sum of matter in the universe, still remains the 
same, without increase or diminution, lt is also as certain, that a 
greater or less quantity of matter is contained under the same space or 
dimensions, according to the difference of bodies.t - Thus water con- 
tains more matter than air; whence to assert, that an equal bulk of 
water is convertible into an equal bulk of air, is to assert, that some- 

thing is reducible to nothing; .as, on the other hand, to assert, that a 
certain bulk of air may be turned into an equal bulk of water, is the 
same as to assert, lhat something may be made out of nothing. And 
from this greater or less quantity of matter, those notions of density 
and rarity, which are variously and" promiseuously received, may be cor- 
rected, or new ones justly derived. n -. 

-. It must be likewise allowed as certain, that this greater or less quan- 
tity of matter we speak of, contained in bodies, may, by comparison, 
be brought to. calculation; and the exact, or nearly exact, proportion 
determined, "Thus, for example, we should not greatly differ from 
the truth to say, that a given bulk of gold contained about two-and- 
twenty times asmuch matter as an equal bulk of spirit of wiue; or that 
a bulk of spirit of wine, equal to the bulk of gold, must possess about 


K Again, that n 


? C 


two-and-twenty times as much space as the gold.|| : e, 
.  Butthe density of matter, and tle proportions thereof, are made 
sensible by weight, for weight corresponds to quantity of matter, with 
regard te the tangible parts of bodies; but spirit; and its quantity of 
* matter, i$ not cognizable by the balance, because it rather diminishes 
than increases weight, Aud with this view, we have made a table, to 
shew the specific gravities, or weights and bulks, of all the metals, the 
principal stones, woods, liquors, oils, and many other bodies, as well 


* See the Sylva Sylvarum, 
t Seethe History of Life and Death. 


1 On this is founded | 5 
cup ounded the use of the Hydrostatical Balance. See 's Hi 
-of Condensation and Rarifacticn. d : ] Cb Hua 


J| Sec the Authors Table of the Specific Gravities of Bodies, 
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naturalas artificial. And such a table we judge to be of infinite use, 
as well to procure the light of information, as to serve for a. rule in 
practice, and again to discover many particulars, that would have been 
absolutely unexpected. 

It is no small advantage of this table to demonstrate, that all the va- 
riety found in the numerous tangible bodies known to us (which are 
compact, and neither spongy, hollow, nor in great part filled with air) 
exceeds not the proportion of twenty-two to one.* So finite a thing is 
nature, at least that part thereof whose use principally regards our- 
'selves.T t6 

We also thought it worth trying to discover the proportions of untan- 
gible or.pneumatic bodies, with respect to such as are tangible, for 
which purpose we took an ounce vial, choosing it small that thefollowing 
evaporation might be performed with the less heat. "This vial we filled 
almost to the neck, with such spirit of wine as we observed by the table, 
mentioned above, to be specifically lighter, or to contain less matter, 
under the same dimension, than all other tangible bodies that are close 
and compact. "Phen we exactly marked down the weight of the spirit, 
and the vial together. After this, we took a bladder, containing about 
a quart, and squeezed all the air out, as near as possible, till the sides 
of the bladder collapsed, and became contiguous, having first gently 
oiled it, to render it the closer or tighter, by filling up the pores, 1f 
there were any. "This bladder we strongly tied with a wax thread about 
the neck of the vial, putting the mouth of the vial into the neck of the 
bladder, then setting the vial upon a chafing-dish of warm embers, the 
vapour of the spirit, dilated.by the heat, and thus rendered pneumati- 
cal, gradually distended or swelled out the bladder every way, like a 
sail. "Then we immediately removed the glass from the fire, and placed 
it upon a carpet, to prevent its breaking by the cold, and now we di- 
' rectly made a hole in. the upper part of the bladder, lest the vapour, as 
the heat diminished, should fall back, or condense, into liquor, and 
disturb the calculation. | 'lThen takiug away the bladder, we weighed 
the remaining spirit of wine, aud thence computed how much was 
wasted in vapour; and, by comparison, caleulated how much space the 
body possessed in the form of spirit of wine in the vial ; and again, how 
3nuch it possessed when rendered: pneumatical in the bladder; it plainly 
appeared, that the body, so converted and changed, acquired a degree 
of extension a hundred times greater than it had before. - 1 

In like manner, let the nature sought be heat or cold, so weak in de- 
gree as to beimperceptible, "Phese are brought 1o the sense by means 
of a weather-glass, such as we have above described,f wherein heat ex- 
pands and cold contracts the air. Neither is rhis expansion and con- 
traction of the air perceptible by sight; but the'air, when expanded, 
depresses water, and when contracted raisesit up; and thus alone it is 
that the thing becomes visible and sersible, and not otherwise. 

Inlike manner, let the subject of inquiry be the mixturé of bodies, 
to determine what they contain that is aqueous, oleaginous, spiritueus, 
saline, earthy, &c. or, in particular, how much butter is contained in 
milk, bow much curd, how much whey, &c. All these things are re- 


* Suppose the difference in specific gravity between gold and spirit of wine, 
q Viz. The tangible part, S 
i Aph.13, 
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duced and brought down to the senses by artificial and skilful prepara- 
tions, exhibited in the form of tangible bodies ;* but the nature of the 
spirit in them, though not immediately perceived, is discovered by the 
various motions and endeavours of tangible bodies, in the act and pro- 
cess of. their separation, as also by the acrimony, corrosiveness, diífe- 
rcnt colours, smells, and tastes, of the same bodies after separation. - 
And, with regard hereto, men have bestowed great pains upon dis- 
tillations and artiticial separations, but not with much better success 
than in the other experiments hitherto practised, as having proceeded. 
altogether by feeling out their way in blind roads, or with more labour 
than understanding; and, what is worse, without imitating, copying, 
. er rivalling, nature ; but, by their violent heats and over-powerful opera- 
tions, destroying all the subtilty of structure, in which the secret vir- 
tues and relations of things are principally seated.T : : 
Nor have men, as we elsewhere observed,t hitherto taken notice, with 
regard to this kiud of separations, that numerous qualities in the tore 
.turing of bodies, as well by fire as otherwise, proceed from the fire it- 
self and the matters employed in the separation, which qualities were 
not before in the composition, whence strange fallacies have arisen.— 
"Thus all the vapour which water emits by fire is not. the vapour QE 
before existing in the body of the water, but in great measure produce 
- by thedilation of the water, through the. interposition of. the heat of 
 thefire. — l à 
So likewise, in general, all exquisite trials and examinations of bo- 
dies, whether natural or artificial, made to distinguish the genuine 
from the adulterate and the better from the worse, should be referred 
to this head, as these also make what is insensible to appear sensible, 
and therefore are, with great care, to be collected from all quarters. || 
., As to the fifth way of concealment from the senses, it is manifest 
that the action of sense is performed in motiou, and motion in time, 
- whence, if the motion of any body be either so slow or so swift as not 
to be proportioned to the moments wherein the act of sensation is per- 
formed, the object will not be perceived, as we find in the motion of 
the hand of a clock, and the motion of a bullet discharged from a 
D. 4 
. But the motion, which is not perceived, through its slowness, is eae 
sily and commonly reduced to seuse by the result or amount of the 
motion; but that which is imperceptible through its velocity is not 
hitherto well measured, yetthe inquiry of" nature demands that this 
should be done in some Cases, S 257 ! 
In the sixth case, where the sense is hindered by the too great power 
. of the object, reduction is made either, 1, by removing the object far- 
ther from the orgaü of sense ; or, 2, taking off from its force by the 


. * Asin all those called Chemical Analyses, or Resolutions. 
t Hence there are few genuine separations to be found in the 
Gol, MIC by the best hands 
See Part II. Aph. 7, and the Sylva Sylvarum. |. 
W See Mr. Boyle's Medicina Hydrostatiea, 
$ Thus the motion of sounds, and even of light, which seems the 


of all, is now reduced to calculati j 1 
$ 1on.— See the Author's History of So 
Và Sylvarum, and Sir Isaac Newton's Optics and Principia, Bess * 


common chemistry, 
» — Sce the Sylva Sylvarum, undcr the article 


and the De Augment. Scientiar. 


swiftest metion 
nds, in the Syle 
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interposition of such a medium as may weaken but not annihilate it; 
or, J, by admitting or receiving the reflexion of the object, where the 
. direct force of itis too strong, as by receiving the reflexion of the 
sun in a bason of water. Ree A - i 
The seventh case of concealment from the senses (viz. that wherein 
the sense is so full charged with the object as to leave no room for the 
admission of a new one) is almost wholly confined to the sense of 
smelling, and odours, and does not considerably regard the subject in 
hand ; so that thus much may suffice for the business of reducing in- 
sensible things to such as are sensible. — Sometimes also reduc- 
tion is made, not to the sense of man but to the sense of other crea- 
tures, whose sensations, in some particulars, exceed those of men, as 
the sensation of a hound in some kinds of smell, and the sensation of 
a cat, an owl, &c. which see things in the night by the latent lieht of 
the air, which is not externally illuminated; for, 'T'elesius has justly ob- 
served, that there is a certain original light in the air itself, though 
small, faint, and generally unserviceable with regard to the eyes of 
men and many other creatures; because the animals to whose sense 
this light is proportioned can see by night, which it is not so probable 
they should do without light, or by, an internal light of their own.* 


It must here be observed, that we treat only of the failures and in- 


sufficiencies of the senses and the remedies thereof, for the deceptious 
of the senses should be referred to the particular inquiries of sense and 
sensibility,T. excepting only that grand fallacy of the senses in making 
the measure and rule of things correspond to man and not to the uni- 
verse, which is an error that cannot be corrected but by reason and 
universal philosophy.t 2 A 

' 41. Among our prerogative instances, we assign the eighteenth place to 
journeying instances, which we also term instances of the road, and some- 
times jointed instances, that 1s, such as indicate the motions of nature, gra» 
dually continued or connected. But the instances of this kind rather 
escape the observation than the sense ; and, indeed, the negligence of 
men is here surprizing, for they contemplate nature only by fits and 
starts, or periodically, aud then too it is after bodies are complete and 


- 


finished, and not in their process, or whilst the operation is in land. —- . 


But if any man desired to consider and examine the contrivances and 
industry of a certain artificer, he would not be content to view only-the 
rude materials of the workman, and then immediately the finished 


work, but covet to be present whilst the artist prosecutes his labour: 


and exercises his skill ; and the like course should be taken in the 
works of nature. NEUE QU E 
For example, if any one would inquire into the vegetation of plants, 
he should have an eye from the first sowing of the seed, and examine it 
almost every day, by taking or plucking up a seed after 3t had remain- 
ed' fer one, two, or three days m the ground; to observe with dili- 
geneé, (1.) when, in what manner, the seed begins to swell, grow 
plump, and be filled, or become turgid, as it were, with spirit; (2.) 
next, how it bursts the skin, aud strikes its fibres with some tendency 
upwards, unless the earth be very stubborn: (3.) how it shoots its fibres 


* Sce the Author's Table of Inquiry for the History of Light and Splendor. 
4 See De Augment. Scientiar, and the Sylva Sylvarum, 
X See Part I. Aph. 42, &c. 
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i s upwards 
M pestes demie it ie raton upemde 
aud Oe RUN i Ww ivt articulars of the same kind.* 
Lcd s 2oisnd id aout dete eggs during their batching, where 
an boe Upéesraf Xs cu Me SUR QUA bn ps POI 
at becoines of the yolk, what of the. wh 5 . 
S paru from eratuld Dien from putrefaction ; for, K ET e 
fect terrestrial animals, it is somewhat inbumane to ni int : 2d 
by cutting the feetus out of the uterus, unless when oppo E tdi 
by death, abortions, the fortune of the chace, &c. CM : S 
fore, is by all means to be kept upon nature, as she I5 DeCton discok ids 
by night than by day,$ forthese contemplations and UI, UY 
called noeturnal, by iS 3. the smallness, or durability, or slow- 
uming, of the watch-light here setup. — : 
olo dm is also to. bs: attempted in animate bodies ; and M we 
have endeavored after by observing the ways wherein liquors oput )em- 
selves, for water opens one way, wine another, vinegar another, ver- 
juice another, and milk, oil, &c. with a still greater difference, as may 
easily be perceived by boiling them over a soft fire in a glass Eos ll 
But these things are here touched lightly ; the place for treating t em 
more exactly and fully being when we come to inquire into the latent. 
process of things;$ for it must be all along remembered, that we do not 
at present treat themselves, but barely produce examples. : 
49. In the nineteenth place come supplimental ihstances,. or in- 
stances of substitution, which we also call instances of refuge; that is, 
süch as afford information where the senses perfectly fail us, so that. we 
have recourse to them when the proper instances cannot be had.— This 
substitution is proeured two ways, viz, either by approximation or by 
p» M there is no medium found that can possibly exclude 
the operation of the loadstone in moving iron, not gold, not silver, stones 
glass, wood, water, oil, cloth, air, flame, &c. vet, by an exact scru 
. tiny, some medium may perhaps be found to. deaden this virtue more 
than any other medium, comparatively and in some degree, ; 
"Thus, suppose the loadstone would not attract iron so much through 
old of a certain thickness, as through the same space of air, or not so 
much EUgE ned silver as through the same when cold, &c.; for 
we have not made the trials, but it is sufficient to propose them by way 
of example.** SCENA Y ! 
1n like manner, there is no body found here upon the earth but what 
is susceptible of heat, when applied to the fire, yet air receives heat 
much sooner than a stone; and, such is the substitution made in the 
way of degree or approximation. r A 


* See Dr. Grew's Anatomy of Plants, as also that of Malpighi, and several Pieces 
tothe same purpose in the Philosophical "Transactions, French Memoirs, &c. 

T See Harvey, Highmore, Malpighi, &c. upon this subject. 

1 Viz. Where she is removed from human si 
Formation of Vegetables, Animals, and Mine 


) l| See this subject prosecuted in the Author's History of Condensation and Rari» 
action, : 


ght, as she is in these grand-Works, the 
rals, 


$ See the Author's Histor 


$* 
y of Condensation and Rarifaction throughout, - 
** Bee below, Aph, 4a, 
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The substitution by analogy js useful, but less certain, ánd there- 
fore to be practised with judgement. —'Thisis performed when an in- 
sensible thing is brought down to the sense, not by the sensible opera- 
tions of the insensible body itself, but by considering some other sensi- 
ble body of kin thereto. 

For example; if the subject of inquiry were the mixture. of spirits, 
which are invisible substances, we are here to observe, that there seems 
to be a certain affinity between bodies, and the matter that feeds or nou- 
rishes them. — 'hus oil and fat bodies seem to be the food of flame, and 
water and aqueous bodies the food of air, for flames inultiply themselves 
upon the exhalations of oil, and air upen the vapour of water. In this in- 
quiry, therefore, we may consider the mixture of water and oil, which 
is manifest to the sense, though the mixture of air and flame is not 
perceptible; now, oil and water are very umperfectly mixed together by 
composition or agitation, but more curiously and elgborately in plants, 
blood, and the parts of. animals; and, therefore, sometlüng of the 
hike kind may happen as to the mixture of flame and air in untangible 
bodies; for, though flame and air do not well incorporate by simple 
motion, yet they seem te mix in the spirits of plants and animals, the 
rather, because all animal spirits prey upon both kinds of moisture, 
viz. the aqueous, the unctuous, as its aliment.* ; 

lu like manner, if the subject of inquiry be not the perfect mix- 
ture of pneumatical or untaugible bodies, but only their composition, 
viz. whether they. will easily mix among themselves ; or rather suppose, 
for example, certain winds or exhalations, or other pneumatical bodies, 
which mix not with common air, but only lodge and float therein, un- 
der the form of globules aud drops, as beimg rather broke and ground 


by the air, than received and incorporated with it. Now this cannot , | 


be perceived by the sense, either in common air or other pneumatical 
bodies, by reason of their subtilty or fineness, but a certain image or 
representation may be had of the thing, with regard to its possibility in 
tangible fluids, such as quicksilver, oil, water,T aud even in air itself, 
when it is broke and dissipated, or rises in small particles or 
bubbles through water; and again, an image of it may be had in. 
the grosser fumes ;t and lastly, 1m dust raised and floating in the air; 
in all which cases there is no incorporatiou made. — And thrs represerita- 
tion is not faulty, provided it be first carefully examined, whether 
among pneumatical bodies there may be such a heterogeneity as is. 
found among liquors ; for, in case there is, then these representations 
by analogy may be commodiously substituted.| —— — ERANT 

And though, as we before observed, information is to be derived 
from these supplemental instances, by way of refuge or recourse, when 
proper instances are wanting; yet we would have it understood, that 
they are also of 'great use, even when the proper instances are procura- 
ble, particularly in strengthening the information, with the assistance of 
those. Butthe time for treating of these instances more exactly is 
when we come, by the law of order, to the helps of induction,$ 


* See the Axioms at the close of the History of Life and Death. Scealso Mr. 
Boyle's Experiments to this purpose, Abridgm. Vol, II. p. 469. à 

T These béing heterogeneous fluids, and not mixing together upon shaking. 

i Which do not incorporate with the air. dade: ) 

l| See Mr. Boyleupon the different surfaces of fluids in contact. Abridgm. Vol I. 
p. 316—318, and 388—396. : - 

$ A part of the Novum Organum that is wanting.— Sec Part II, Aph. 21. 
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ntieth place come lancing instance&, which we also, for 
ipei eth je the name of vellicating instances. We er 
Een vellicating instances, because they twitch the understanding, an 
lancing instances, because they cut or lance Sues cur Spies 
we also call them denocrital instances,* that is, such zt: Feria the 
-understanding of the admirable and exquisite aubtilty of nature, so as 
to excite and awaken it to attention, observation, and proper un 
^ For example, the following are lanciug or vellicating instances.—( 4) - 
'That so small a drop of ink m a pen should be drawn out 1to so dad 
letters or lines, as we find it; (9.) that silver, gilt upon its exter eri 
- surface, should be drawn to euch a vast lengtb of gilded wire ;T (2-) that 
so very small a.-worm as that found n the skin should have a spirit — 
. and a peculiar structure and organization of difierent porte ;oO(&) that 
* m little saffron should tinge a whole hogshead of water;t (5.) that a 
- "jJittle eivet or musk should fill a large chamber with its odour; (6.) 
bat such a great cloud. of smoke should be raised from a little in- 
ceuse; (7.) that the exact differences of sounds should be every way 
conveyed through the air, and even through the holes and pores of 
wood and water, (though much weakened in the passage; ) and be res 
flected with great distinctness and velocity ; (8.) that light and co- 
lour should so suddenly pass through such a bulk of solid matter as. 
glass, or of a fluid as water, yet so as at the same tite to convey a 
great and exquisite variety of images, even though the light su fers re- 
fraction and reflection ; (9.) that the loadstone should operate through all 
kinds of bodies, even the most compact and solid; and, what is still 
more wonderful, (10.) that, in all these cases, the action of. one thing 
does not greatly hinder the action of another, in a neutral or indifferent 
medium, such as the air is. — 'T'hus, numberless images of visible ob- 
' jects are carried through the air, numberless percussions of articulate 
voices, numberless specific odours, as those of violets, roses, &c. even 
cold, heat, and maguetical virtues, all pass through the air at once, 
without obstructing one another, as if each of them had its own sepa- - 
yate way or passage, 'so as to prevent impinging against, meeting with, 
or obstructing, one another. [D * 


"F'o these lancing instances may be advantageously subjoined those 
we term the limiting instances, with regard to this lancing, a&, for ex- 
ample, in the cases just mentioned, that (1.) one action does not disturl 
or hinder another of a different kind, thou gh two of the same kind damp 
or extinguish each other; that (2.) the light of. the sun extinguishes 

*. or overpowers the light of the glow-worm ; that, (3.) the report of 4 
cannon drowns the voice; that, (4.) a stronger odoür overpowers one 
that is more delicate; that, (5.) a stronger heat prevails over one that 
$ more gentle; and, (6.) that an iron plate put between the load-stone 

&nd a needle hinders the magnetic virtue; but, the proper place of 

treating these instances, also, is under the helps of induction.|| 

.. Aud so much for the instances of help to the senses, wlich are o 

capital use in the business of information, for information begins e 

"* Alludin th ) i — : : 

arp ing ny ema of Democritys, S the Awther's Essay upón the Cotpuse 

f Sec Mr. Boyle upon Eflluvia, Abridgm. Vol. I. p. 485. 

5 See Mr. Boyle upon Effinyia, &c. Vol. I. p. 397, 438, 

1| ^ gart uot entered upgo by the Author.—Sce Aph. 21 and 43. 
x 
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the sense, Bat the whole affàr terminates in practice and works, 
which are the end, as information is the begiuning ;f and, therefore; 
the instances of principal use in practice are uext to follow, 

44. the instances of principal use in practice are of two kinds, and 
seven in number, all which we call by the géneral name of practical 
instances. Now, practice has two inconveniences, or defects, and so . 
many general kinds of prerogative instances;f for practice either fails 
er overburdens. Practice fails principally from a wrong determination 
and measure of the powers and actious of bodies, especially after & 
diligent inquiry into the subject. But the powers and. actions of bo- 
dies are circumscribed and measured, either (1.) by space of place ;|J 
(2.) by moments of time;$ (3.) by the correspondence or proportion of 
Peg ;** or, (4.) by the predominancy of virtue 7t and, unless these 

our things are well and diligently weighed, the sciences, indeed, may, 
perhaps, be beautiful in show and appearance, but they will remain 
uufruitful or barren of works. — And: the four iustances, with regard 
to these four particulars, we call, in general, mathematical instances, 


or instances of mensuration.tf ! 

. Practice proves burdensome either (1.) from the admixture o£. use- 

less things ;||| (2.) from a multiplicity of instruments ;85 or, (3.) from 

the bulk of the matter and bodies required in certain works.***  'Those 

instances, therefore, ought to be highly esteemed, which either (1.) 

direct and determine practice to such things as chiefly regard the bene- 

fit and advantage of mankiud.; or, (2.) retrench the number of in- 

e M required; or, (3.) saxe and lessen the materials to be em- 
^ re : 

" yh the tbree iustances corresponding te these three particulars or- 
requisites, we call by the single name of prepitious or benevolent in-' 
stances.Ttt — We shall speak of these seven. instances. separately, and 
with them conclude this section of the doctrine of Prerogative In- 
stances. — . bx. 7; í 
. 45 In the twenty-first place, therefore, among Prerogative In- 
stances, come instances of the staff, or measuring-rod, which we also call 
*permeating or terminating instances; for, the forces and motions of 
things operate and exert themselves in certain spaces, that are net inde- 
fine or fortuitous, but determinate aud finite; and the due obser- 
yauce and marking of these spaces in every nature sought is of great 
importance to practice, not only in preventing us from being deceived 
by it, but also in enlarging and rendering it more extensive and power- 
ful, for it is sometimes possible to extend virtues and powers, and, as 
it were, bring distances nearer, as we see in telescopes, — — 

"There are also many virtuesthat operate and extend'their force only- 
by manifest contact, as in the percussion of bodies, where one body 
does not mewe another, unless the impelling body touches the body 
impelled. So, likewise, external remedies, as unguents and plasters, 

- exert not their virtues without touchiug the body ; and, lastly, the oh 
v See Aph. 38. 7 See Part II. Aph. 1, 


t Viz. Two, corresponding to.the.two.kinds of defects of practiae ; four defects o£ 
the first kind are enumerated in this paragraph, and tbree of the second in tbe pext.. ^ 


|| Sce below, Aph. 45. & See below, Apt. 46. 

*** See below, Aph, 47. 3 Tt See below, Aph. «8. - 

11 Which sec below, Aph 45—48v l| See below, :Aph, «9. b 
$5 See below, Aph. 50. e*t Sce Velow, Aph. à. 


rt Scc Aph. 49—51. 


Ly 


NOVYUM ORGANUM,: RT 


"jects of the taste and touch do not strike or effect, if not contiguous 
tive organs, : 
i Those Ls also other virtues, which operate at a small disíance, very 
few whereof have been hitherto observed, whilst there are more of them 
than men suspect. "Thus, to give obvious examples, amber and jet 
attract straws and other light bodies. Bubbles of water, approaching 
each other, run together. Some purgative medicines draw the humour 
downwards, and the like: but that magnetic virtue, whereby iron and 
the loadstone, or loadstones themselves, meet each other, operates only 
in a certain little sphere of activity; but, if there be ary magnetic 
virtue flowing from-the inner parts of the earth to the needle, in re- 
spect of its verticity, the operation is performed at a great distance. 
Again, if there be any magnetic virtue, which operates by consent, 
between the globe of the earth, and ponderous bodies ; or between the 
lobe of thé moon and the waters of the sea, which seems highly proba- 
Lo from the spring tides; or between the sphereto the fixed stars and 
the planets, so as to attract the planets to their apogees, all these must 
operate at very greut distances. ' MESS : 4 
— "There are also found certain communications of flame to. considera- 
ble distances, in certain materials, as they relate, in particular, of the 
Naphtha of Babylon. Heat likewise insinuates itself to great dis- 
£&ances, and «o does cold, insomuch that the huge masses of ice broke 
oH and floating in the North Sea, and thence coming into the Atlantic 
Jceéan, strike a coldness many leagues off, perceptible to the inhabi- 
iants abont Canada.* " : 
Odours, likewise, though these seem always attended with a corpo- 
real emission of the odoriferous substance, operate at considerable dis- 
tances, as appears to such as sail along the coasts of Florida, or some 
parts of Spain, where there are whole groves or woods of lemons, 
eranges, and the like' odoriferous trees ; or thickets of rosemary, mar- 
joram, &c.f And lastly, sounds, but particularly the rays of light, 
operate to prodigious distances. UT UN 
Bat all these virtues, whether they operate tosmall or large distances, 
certainly operate to finite enes, and such as are known to nature, so that 
there dre certain fixed bounds which they cannot exceed, and that in 
proportiou either, 1. to the bulk and quantity of the bodies ; or, 9. to the 
strength or weakness of the virtues; or, 3. to the suitabieness or 
unsuitableness of the medium, all which ought to be carefully observ- 
ed, and. brought to computation.| And again, the measures of those 
called "violent motions, or tbe motious of projectiles, as bullets from 
guns, the motions of carriages, &c. ought to be observed and determi- 
ned, for these also have mamfestly their fixed limits, 
'There ave, likewise, cerràin motions aud virtues, contrary to those 
that operate by contact, and not at a distance, as acting at a distance, 
"nd not by contact; and avain. others that operate weaker at a small 
distance, and stronger ata greater. "Thus vision is not well performed 
in contact, but requires a certain medium, aud a certain distance, to be 
posi " bia i have been assured, by a person of veracity, who was 
2 t cataracts iu his eyes, (which is an operation performed by 
aus of a small silver needle, thrust between the first coat of.the eye, 
: Sot M ere Histany deed T Sec Mr. Boyle of Effluvia. 4 
Fieuch Ménfijn. M r. Hook, Sir Isaac Newton, the Philosophical "T'ragsactionss 


l| Here we may observe the proper use of calculation, or mathematics, ip physics, 
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to remove and force 
eye,) that he clearl y 
tbeeye*  .. 
» But allowing this, itis manifest that larger objects cannot be well or 
distinctly scen, except in the vertex of a cone, made by the convergiug 
of the rays from some distance, "Thus old men see better when the ob- 
jeet is removed a little farther off, than when itis near. And itis cer- 
tain, that in projectiles, the percussion is not so strong at too small a 
distance, as it is soon after, or at the due distance. "l'he measures, 
therefore, of these things, and others of the like kind, are to be set 
dovu, to determine their mótiop in point of distance, E 
We must not omit another kind of local mcasure of motions, which. 
regards not progressive but spherical motion ; that is, the expanxston of 
bodies into a larger sphere, ot their contraction into a less. For we 
should inquire, araong. the measures of motion, what degree of com- 
pression or extension bodies, according to their nature, may easily and 
readily suffer, and at what poiut they begin to resist, aud at length wiil 
sustuin,oo inore. "Thus when a blown bladder is compressed; tc air 
sustams some degree of compressure, but if the compressure be too 
ino the air enduring it no longer, bursts the bladder, and fregs it- 
self. . / 
But to make a more exact experiment to this purpose, we took a 
small, light, and thin, metalline bell, aud plunged it intoa basin of 
water, so that it carried down: along with it the air contained iu its ca- 
vity to the bottom of the vessel, where we had first placed a littie ball, 
which the cavity of the bell was to fall upon. :When this balt was 
little in proportion to the cavity of the bell, the air shrunk itself anto a 
less compass, without escaping ; but if the ball was so large; that the 
air could not freely yield, the air ould them, as being impatient of a 
greater pressure, raise up the bell, ou ene side, and ascend.in bubbles. 
Again, to try what degree of extension air is capable of, we took a 
glass egg. with a small oriíice at one end thereof. and by strong suction 
drew out the air, then immediately stooping the orifice with the finger, 
we plunged the glass in water, where tbe finger being removed, the air 
that was stretched and cdilated by the suction, now endeavouring to con- 
tract itself, (so that if the glass had not been plunged in water, it would 
have drawn in the external air with a lissing noiss,) it drew iu such a 
quantity of water as sufficed to recover the remaining air to its former 
bulk or dimensipn.t Tia f : 
And it is certain, that pneumatical, or rare bodies, such as the air, 
will suffer a remarkable contraction; but that tangible bodies, sueh as 
water, suffer compression with much greater difficulty, and in a less 
degree. What this degree inight be, we attempted to discover by the 
following experiment. | à 
We causeda hollow and strong globe of lead to be formed, capable 
ef containing two wine pints, and having made a hole therein we filled 
the globe with water, then soldered up the orifice with lead, and now 
beat the «ides of tbe globe flat out with a large hammer; whence the 


away the film of the cataract into the corner of the 
saw the needle moving over the pupilla, or sight of 


* Sir [saac Newtan's Optics, particularly the queries at the end thereof. J 
T The design was here to estimate the force wherewith air resists its own condensa» 


« 4ion or endeavourto escape, — See Mr, Boyle's Pneumatical Experiments, particularly 
Abridgm. Voci. 1f. p. 670—672. | 


1 $8cc Mr. Boyle's Works, Abridgm, Vol, II. p: 414. 
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; veter n | Af necessitv contracted, because-a sphere is the figure of lar- 
essei amd bamunering was of no farther service in mae 
ues the water shrink, we put the lead vessel into a press, and squeezed. 
it, till at length the water forced itself through the solid lead ins dme 
vpon its surface Hike a dew. "We afterwards computed into how much 
less space the water was driven by this violent pressure. 

- jut solid, dry, or more compact bodies, as stones, wood, and metals, 
sustain a much less and alinost. impercepüble compression and exten- 
sion, and either release themselves by breaking, moving, squeezing ouf, 
or other évasious, as appears in the bendi ng of wood or metal, 1n spring: 

- clocks or watches, in. projectiles, hammering, and numerous otber mo- 

^. tions. EN 

.. But all these particulais, together with their measures, are to be dis- 
covered and se; down, in the iuquiry into nature, either in the way of. 
certain calculation, estimation, or comparison, as the case wil! admit. 

/|.46. In the twenty-second. place, among our prerogative instances 
come instances of the course, or stáge, which we also sometimes call hy- 
drometrical instauves,t deriving the term from the hour-glasses of the 
ancients, wherein: they used water instead of sand. "These iustances . 
measure nature by moments of time,[ as the instances of the staff [j 
measures them by degrees of space. For all motions, or natural actions, 

-. are performed. in time; one indced swifter, and another slower, but all 
—-in certain moments well known to nature.  Lven those actions which 
seem suddenly performed, er in the twinkling of an eye, as we phrase 

. M, are yet found to differ in time, as to more or less. 

- And, first, we see that the revolutions or returns of the celestial 
bodies are performed in certain times or periods, so likewise is the flux 
and reflux of the sea. The descent of heavy bodies towards the earth, 
and the ascent of light bodies towards the heavens, is performed in cer- 
.tain moments, according to the nature of the body, and the medium it 
moves in. 'Phe motiens of a ship, in sailing ; of a horse, or other 
creature, in running ; of'a projectile, in flying, &c. are all, in likeinan- 
ner, performed in certain times, measurable in the amount or result. — 
Aud, with regard to heat, we see that boys, in-the winter, will wash 
£heir hands in the flame of a common fire, without burning themselves ; 

and, in the way of sport, others will, by a nimble and equable motion, 
tum glasses of wine, or wáter, upside down, and recover them fgain, 
without spilling ;aud there are many particulars of the same kind. 

. 8o likewise some compressions, dilatations, and eruptions, or explo- 
sions of bodies, happen swifter, and others slower, according to the.na- 
. ture. of the body and the motion, but they happen in certain 1jnoments 

f time. 3 Thus, in the joint explosion of several large cannons, which 

may be heard sometimes to the distance of thirty miles, the report is 
d ; , 

first. audible to those near the place, where the discharge is made, and 
. afterwards to those who are farther off. 4 


* See the Experiments of. the Academie del Cimento ; and Mr. Boyle" rks 
y ed [ ! the. A« - :Boyle's Works, 
Abridgm. Vol.l. p.cas, 639, Vol.ll, p.299, 660, 703, &c.  * ^) een 


|TAÀs if it were instances of the time-keeper, or hour-g£lass. 


& See Aph. 44. i l|. See Aph. 45. 
M e Mr. Whiston's second edition of his Essay upon the Longitude; and Dr. Der- 


am s Paper oüpon the Motion of Sounds, in tha Philosophical Transactions, No. 31s. 
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And in vision, where the action is exceeding «wift, it is plain tlmt 
cert&in moments of time are required to its performance, as is plain 
from this, that bodies are rendered invisible through too great a velo- 
city of motion, as in the discharge of a bullet from a gun, where the 
ball flies too swift to have its impression received by the eye. i 

And, upon comparing this with the like cases, we have sometimes - 
entertained a strange suspicion, viz. whether the stars of a clear sky be 
seen by us at the precise time they really exist, or rather somewhat la- - 
ter ; and whether there be not, with regard to the sight of the heavens, a 
true and apparent time, as well asa true place, and apparent place, 
which 1s observed by the astronomers in the parallaxes, For it seems 
incredible that the rays of the celestial bodies should instantly travel. 
such an immense distance to the sight, and not rather take up some 
considerable time in the joürney.* h d 

But this suspicion, as to any great interval betwixt the real and ap- 
parent time, afterwards vanished, upon considering that infinite loss and 
diminution of quantity, as to sight, between the real body ofa star, and 
the apparent object, which difference is caused by the distance; and, 
4t the same time, considering to what a distance objects that are barely. 
white may, of a sudden, be seen here below, amounting to sixty miles 
at the least jt for there 1s no question but that the light of the celestial 
bodies has mot only the vivid strength of wliteness, but also vastly ex-. 
ceeds the lipht of flame, as we find flame here in power and strenetb of. 
vadiancy. Nay, that immense velocity wherewith gross matter moves, 
in the diurnal rotation, renders thi$ wonderfully swift motion of the rays. 
of light, from the fixed stars, more probable. But what bas the great- 
est weight with me is this, that if there should here be any considerable 
space of time between reality and sight, or the existence of the object. 
and its being seen, it must then happen, that the sight would be fre-- 
quently intercepted and confounded by clouds arising in the mean time, 
or by the like disturbances in the medium. — And thus much for the 
simple mensuration of time. à 

'The measure of motions and actions is not, however, to be sought 
enly simply, but much rather comparatively, this being a thing of ex- 
cellent use, and having regard tó very many particulars, We find, that 
the flash of a great gun is seen before the souud is heard, although it is. 
certain that the bullet must/strike the air before the flame, which waa . 
behind it, could get out; and that this must happen from a greater ve- 
locity in the motion of light than im the motion of sound. We find, 
also, that visible objects are sooner received than let go by the sight,: 
wheuce it is that the strings of a musical instrument, struck with the — 
finger, appear double, or treble, ig the vibration, viz. because a new: -. 

object is received before the otheris discharged ; and for the same reas 
son, rings twirling upon an axis scem spheres ; and. lighted dambeau, — 
carried hastily by night, appears tailed, likea comet. — ^. ^is 

And, from this foundation of the inequality of motion in point of ve- 
locity, Galileeo 3magined the cause of the ffux aud reflux of the sea to 
be from the earth's revolving with a greater veloeity than the waters ; 


* Sec this time computed by M. Huygens de la Lumiere, p. 8 and 9. See also Sir 
Isaac Newton upon the eubjert; and cómpare them both with the Papers of M. Mae 
raldi in the French Memoirs, Ann. 1707. . | 


3 See, again, Mr, Whiston's Essay upon the Longitude. 
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whence the waters, gathering i 
! gathevin ! 
by degrees, as we see ina ne ioa heap upwards, afterwards sunk d 
lution he invented barely upon water briskly resolved. But thi own 
eartb's motion, od alae is supposition, aud not upon pr this sa» 
motion AURA PRA : ithout being well informed of d d the 
1 ut we have an emi ; ex orary 
tion, and at the sam nent exemple of the co i : 
e e time of its mparative me: 
der-mines, wherein nd enarkable use, in the ie 3 x6 
turned and tossed GARA finde earth, piles of buildin 2 & :88 Of pow-. 
The cause whereof i »e air with a small quanti 195, XC. are OVer« 
wde SS reof is doubtless thi quanüty of gunpowd 
ma which is the impelling f is, that the motion of dilatation E 
Wotien of gravity, which E orce, is mauy degrees Bec s in the; 
plion. je; perfonned: before kes rhe resistance y qo gi NUR. ed 
here was a kind of neutrality, e opposite motien begins, m evailing 
Bises it is not so Sect à "n of resistance. And h ilst at first 
he dq ssion, that carries the bed edit the sharp and Subs z 4 
Sinau.. uantity. of T REDS e : y iar st. N . 5 stroke, 
NO re bere jas 
(ter, but for'the velocity o move and man: dl ülky as the 
I t . nages : PAD : 
the corp oreal mass cr the motion of the vss een mats of mate 
scire dai quic tim vane thenapsisg qf 
h wesball s Rok: 3 eundati : ERR 
powers and Ad i consider, wherein a RRa of the magical instances, 
qe oua " ues a much greater ; mall quantity of mat GM9P. 
ij nior anticipation of er; that is, where ther atter over- 
mo as ready. of motions, by the Selosiby d bos puer 
pb je d business of PUR ze Y : EY M one, before 
eec dapi aipla actions, Thu ioa and subsequence should b 
Neon wit *i$ drawn out first an veia the infusion of rhubarb b PRhr 
UP x ething of the like id h e astriugent virtue aft the pur- 
ed, * l| where the Sweet and d we have found upon nfusi erwards.[—— 
Apr nues she pesas iui qivoodadr a ihe qcans sr violet 
x RE a be infused res x Mel which ed in M Fenfr 
Pis al E Ses cadiasodir ole day, their smell i e odour ; 
10. ipe eee ede a dier sugli» obisjug 
for six tim es be infused in the contain but little od an hour, and 
- e es, the ti 4 m the same liq odoriferous spi- 
of an Dex ullo dere or infusion, cmm gua er of an Los 
grateful l,'as to co in so rich in tl 1 ^ 
Meet hy oen E vor riw y t n TER a 
zmonth after tl 1e odour does aot owers themselves, But i C eaHE 
tbe Anfusion 4 come to d E utit mu 
dords numerous HD is made. ibiq d its full strength t "e 
- AT. In the markable exampl the business of distillati ill a 
Mennonat twenty-third place P es to thesame purpos istillation af- 
expres quantity, whieli we alo cali prerogative n. 
Ale expresion iom melicies Tits uv such ances, comeiu- 
es by the , medicine. Th ses of nature, borrowiu 
bod :the quantities of bodi ese are such instance orrowtn 
y contributes to the c " bodies, aud indicate ; insinoes as andit 
* See Aph. 51 SIRBBATSY of virtue. e. what the quantity of a 


t This dese 
éfétütíons erves to be E 
/perations and cases of carefully considered and 
practice depend upon it remembered ; for, man 

Vr PA ;many extraerdinary 


te Sylva Sylvar 
l|. See the last cited, um, under the article Infüsiog, 
À Sca Aph. 44. 
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And, first, there are certain virtues «ubsisting only in a cosmiea] 
quantity ; thatis, such a quantity as has a consent with the. confizura- 
tion aud structure of the universe, — "fus the whole body of the earth, 
unmoved suppose 3n iis who;e, does not fali downwards, tiough its 
parts do; the waters ebb and flow in the seu; but not in rivers, unless 
where they commuuicate with the sea : $nà almost all partieu!ar virtues s 
operate in proportion, as the body is bigger or less. Large collections 
of water do not eusil corrupt. as sinalloaes do. — New wines and drinks 
ripen quicker, or become sooner potable, when contained in small ves. 
sels, than when inlarge ones. 1f a plant be added to a large proportion 
of liquor, it makes an infusion rather thau a tincture ; but if to a less, 
it makes a tincture rather than an infusion, | So, with regard to the hu- 
man body, bathing is one thing, but sprinkling another. And thus 
the finest dews never fall in the air, but are dissipated and incorporated 
with it. And we see in breathing upon polished gems, that the small 
quantity of moisture thus leít upon their surface, is presently. icked up 
by the air, as a light cloud, or mist, is dissipated by the wind. Again, 
À piece of loadstone will uot attract so much iron as the whole loadstone 
would do. 
'T'here are also virtues, wherein smallness of quantity has the greatest 
effect, as a sharp point penetrates easier than a blunt one, and as the 
angular point of a diamond cuts glass ; with other examples of the like 
kind. à ! i 
But we are not here to dwell upon indefinites, but should inquire 
into the proportions of the quantity of a body, with regard to the inea- 
sure of its virtue ; for one might easily imagine, that the proportions of 
quautity corresponded to the proportions of virtue, as that a leaden bul- 
let of two ounces should fall twice as swift as apother of one ounce, 
which is absolutely false. —INor do the sare but very different propor». - 
tions obtain in all kintls of virtues ; and, therefore, these measures must 
be derived from experiments, aud things themselves, and not from pro» 
babilities or conjectures. -— 
Lastiy, ju every natural inquiry, the quantity of the body required 
to produce any effect must be set down as the dose, and the cautions, 
with regard to. quantity, either in excess or defect, continualiy inter- 
spersed. i : jJ 
48. In the twenty-fourth place come instances of reluctance, which 
we also call by the name of previiling instances; that is, such as shew 
, the predozunaney or subjection of virtues to oue another, or which of 
them is the stronger and prevails, and winch the weaker and submits ; 
for the iotions and struggles of bodies are no less compounded, re- 
compounded, and complicate, than bodies themselves. We will, there- 
fore, first lay down the principal species of motions, or active virtues, 
"tbat their comparison, ia poiut of strength, may be the clearer ; and 
thence the instances of reluctance awd prevalence be the better known 
and designed. : ; : 

"Phe &rst motion may be the motion of resistance in matter, or the 
motion that resides in all the parts thereof, and will not sutfer it to be z 
any way anrihilated ;. so that no force of fire, no weight or depression, 
no violence, no lengtb of time, or continnance of duration, can ever - 
possibly reduce any the least particle of matter to nothing, but it will 
still continue something; possess a certain space, aud, to whatever ne- 
cessity it be reduced, free itself, either by changing itsform or place, or, 


/ 
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sis: | it. wil i itw t the time shall ne- 
not do that, it.will continue as it was, so that tl shall nt 
Jake E i nothing, or has no existence. ye of this i pis 
To. Decd- DE | no ex because itis universal, or exists in all 
Dat the secoud motion be that we term motion of connexion, where- 
by bodies suffer not themselves to be divided or separated from. others, 
€ o tact and connection they affect, "which is 
he motion preventive of vacuity, as when" 


üce no examples, 


on account of the BEHRURVES : 
tion called by the schools the m 
pee ted upyarde by suction, or by the pump, or when the flesh 
Asn jsed by cupping-glasses, or as when water runs through a siphon, 
ui h numerous, other exemples of the same kind. .— : 
m d the third motion be what we call motion of liberty, or freeing 
notion, whereby bodies endeavour to ease and free themselves from any « 
; rna dms pressure or tension, or restore themselves to the dimen- 
Bus wueably to their own natures, And of this motion also the ex- 
amples are numerous. - 'T'hus water eudeayours to free itself from pres- 
"sure in the action of. sailing and rowing, the air in the action of flying 
and in the undulations of the winds, the springs in watches, corn pressed 
,air in pop-guns, which forces out the pellet, &c. — . 
^ And, Tor this motion of liberty 1n the case of tension, we see the air 
. fees itself therefrom, when it remaius after suction 1n glass eggs ;$ we 


.see it alsoin strin gs, leather, cloth, &c. whicb restore themselves after ten- 


sion, unless where they- remained so long. stretched, as to have their 
gmotion of liberty subdued, This motiou is unscientically called by 
. the schools the motion of the elementary forms, for it does not only 
belong to air, water, and flame, but to all the diversities of consistent . 
. bodies, as wood, iron, lead, skins, cloth, &c. each body havingitsown mea- 
sure of extent.or dimension, whence it is with difficulty stretched to any 


, considerable distance.ll | 
Bu; as this motion of liberty is of all others the most obvious, 


It fti 


end also extremely geueral, it requires to be well and clearly distin- 
guished ; for, some very inadvertently confound it with the motion of 
resistance and the motion of connexion. 'Thus, when by this motion 
|. matter frees itself from pressure, they confound it with the motion of 
resistance, and when matter frees itself from tension, they confound 
t. dn motion of connexion, as if compressed bodies yielded or 
.dilated themselves only to prevent a penetration of dimensions; and 
as if, when stretched, they restored or contracted themselves to prevent 
.B vacuum, whereas, if compressed air were to become as dense as water 
or wood as dense as stone, there would be no danger of a penetration 
..of dimensions, even though these bodies could be much .farther com- 
ase tns they any way admit of. So likewise, if water were to be 
. dilated to the same degree of rarifaction with air, or stone to the same 
. degree of rarifaction with wood, there is no necessity that a vacuum 
Should ensue, even though these bodies could be extended much far- 


** See the Author's History of Condensation or Rarifaction, 


^ Let it be considered, whether all ion 1 ; 
SP og or pressure, of. the gir. & oll theis, motipus are justly éxplaiped by the weight, 


3 See Aph. 45, 
"dr Se i i wet 
: S) EpL 9f Condensation and Rarifaction, and, tbe article Motion in the 


5 


Ld 


y1$ WOYVUM ORGANUM. 


A , , » 
ther than their natures any way allow." And, therefore, the case ís 
not brought to a penetration of' dimensions aud vacuity, except in the 
utmost limits of condensation and rarifaction, whereas these motions 
-stop far short of those limits, as being no more than appetites which 
bodies have of continuing themselves in their own consistencies or di- 
mensions and not suddenly departing from them, unless altered by 
gentle means and by consent. n 
Butitis much more necessary, as being, » thing of great conse- 
quence, to observe, that violent motion, as it is called, is no other than 
this very motion of liberty, tending, from compression to relaxation ; 
for, in all simple protrusion or flight through the air, there is no ten- - 
dency to motion or change of place before the parts.of the body suffer 
preternaturally, and are compressed by the impelling force ; whence it 
is that some parts successively pressing against the rest, the whole body 
is driven off or protruded, and not only in a progressive, but at thesame 
time in a rotatory or revolating motion, so as that, by this means also, 
the parts may free themselves or suffer more equally. 1 
Let the fourth motion be the motion of extension, which is, in some 
measure, the opposite to the motion of liberty ; for, in the motion of 
liberty, bodies avoid, dread, and fly from, a new dimension or a new 
degree of dilatation or contraction, and endeavour, with all their force, 
to recover their former state; whereas, on the contrary, in the motion 
ef extension, bodies affect a new dimension, and sometimes willingly 
and hastily aspire to it, even with a violent endeavour, as we see in 
gunpowder. And tbe most powerful, | or at least the most common, 
though not the only, instruments of this motion are heat and cold. 
For example ; if air be dilated by tension, as it is in suction, it has 
a great appetite of restoring itself; but, if heat be applied thereto, it, 
on the contrary, tends.to dilate and occupy 2 new dimension, and goes. 
willingly over thereto, as into a new state, and, after some continu- 
auce of this dilatation, it has no great appetite to return, unless soli- 
cited thereto by the apyhieation of cold, which is no spontaneous return,. 
but a repeated change. : À eoi, cet] 
So likewise water, whem compressed, resists and endeavours, a8 it 
were, to enlarge itself: but, upon the centinuance of intense cold, jt 
spontaneously and readily concretes into ice; aud if the celd continues 
very long, without interruption from' any warmth; ae perhaps some- 
times happens in the deeper caverns, the water is turned into crystal, 
or matter approaching thereto, aud never recovers the nature of water 
again. 
E rude fifth motion be the motion of continuity, by which we de 
not mean a simple and primary continuation with any other body, for. 
that is motion of connexion, butof self-continuation in a certain ody ;. 
for it is manifest, that all bodies resist a solution of their continuity; 
some indeed more, others less, but all of them in e degree. And, 
as in hard bodies, such as steel aud glass, the resistance of disconti- 
nuation is very strong, so likewise in liquors, where this motion seems 
either to cease; or at least to languish, yet it 1s not absolutely wanting, 
but it plainly resides in them, as it were, 1n the lowest degree, and disz 


» See the Author's History of Condensation and Rarifaction. 
f /See tbe Sylva Sylvarum, under the article Trangqwietiom — Bee alyo Mr. Boyt 
'&pon the Origin of &enis. " . 
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; u ments, as particularly in bubbles, the 
Kos s PER Ute hac [AR n dina tlie drawing out of 
spNSEI i bodies, &c. But this appetite vUP REM a OM when & 
Siecontindation is attempted in the small parts of. odies ; 2s E: 
beating the mortar, after the pulverization 15 ng cer! 2 e 
gree, the pestle operates. no farther upon the matter to i "ues vota 
And so water will not eutér into hne cracks, or fiesures; A A 
though so extremely subtile, readily insmuate into the pores f soli 
vessels. — ] " xri "T 
- Let the sixth motion be that we call motion of acquisition, or motion 
of want, by which bodies, when placed among others that are hetero- 
geneous to, and, as it were, at enunty with, them, if they find an op- 
portunity of flying and. avoiding these, and. applying themselves to 
ethers nearly related, though without any close or intimate consent, 
yet they presently embrace the occasion, and chovse the latter before 
he former, as it were, in the way of acquisition, or as if they stood 
4n want of such bodies, whence we derive the name. d 

For example, leaf-gold, or any other metal in the leaf, delights not 
án the ambient air ; and, therefore, ifit touches auy tangible or gross 
'body, as the finger, paper, &c. it presently sticks tliereto, and is not ea- 
'sily separated again. ; * as 

So paper, cleth, &c. have no great agreement with the air residing 
or lodged.in the peres thereof, aud. therefore such bodies readily imbibe 
water or other moisture, and reject, or throw out the air. ,. 80, if sugar 
r sponge be dipt only at one end in water or wine, whilst the other 
part remains far above the surface of the liquor, yet these bodies gra- 
«ually attract the wine and water upwards.* 

. Hence we may derive an excellent rule for the opening and dissolving 
of bodies; for, (not to meddle at present with corrosive meustruums, 
»which force themselves a passage;) if a suitable body cau be found that 
has a greater agreement or consent with any solid than the matter has 
wherewith such a solid is mixed, as it were, by necessity,f the solid 
will immediately open and relax itself, to receive the jatter and exclude 
and reject the former.t Nordoes this motiou of acquisition operate 
only in immediate contact, for the electrical virtue. (about which Dr. 
Gilbert and others have inveuted sucb fables) is.an appetite excited by 
a gentle friction, and not well agreeing with or endurmng the air, 
SOR M or coyets ether tangible bodies, if it finds them near at 
'hand. || ilr 

Let the seventh motion be that we call the. motion of the greater 
congregation, whereby bodies are carried to the masses of their own 
natures,—heavy ones to the globe of the earth, and light ones to. sur- 
rounding heavens.— This, by the schools, from a superficial conside- 


- * Sec the Sylva Sylvarum, under the article Attraction. " 


The Instances hereof are numerous in chemistry, as in adding oil of vitriol.to 


mire, sea-salt, &c. when the oil of vitriol seizes upon .the.earthy part, .and sets the 
Spirit of nitre, &c. free, j 3l 


er the article Attraction inthe Sylva Sylvarüm. | See also the Chapter of Men- 
biis *. 7: ni 5 Chemistry ; and M. 'Geoffroy's 'Table of the different relationg 


stry, betwixt different bodies, in the French Memoirs. Ann. 1718. 


« f| See Mr. Boy ici , ; 
Situs rici of Electricity, . Sec also the Author's Sylva Sylvarum, under the 
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- $3 adbened. ant ord : , ) osi be: : 
ration js called natural motion, because they found motling tha£ was 
externally visible to give it, and therefore imagined it to reside naturaliy, 
or to be innate in things themselves; or again, perhaps, because it is 
2 ceaseless or continual motion, And no wonder, since the heavens 
anti the earth are always at hand, whereas the causes and origins of 
many other motions are sometimes present and sometimes absent, and 
hence they laid this down for a constant and proper motion, and thé 
others for acquired ones. 


But, in reality, this motion is weak and languid, as yielding and 
submitting to other motions, so long as they continue to operate, un- 
less the bulk of the body be considerable. And, although this motion 
has so possessed the thoughts of men as almost to liave stided er su- 
perseded the rest, yet it is very little that they know thereof, but fuu 
into many errors about it.* - : 

, Let the eighth motion be the motion of the smaller congregation, 
whereby the York, fe dine pertsin any one body separate themselves 
from the heterogeneous, or collect together, and whereby also distinct 
and entire bodies, from a similitade of substance, embrace, cherish, 
ànd sometimes collect and attract, each other, and come together from 
a certain distance, as when in milk, the cream, after sóme continuance, 
floats a-top, and in wine the lees sink to the bottom. — Nor does it hap- 

en only through the motion of gravity and levity, that some parts 

&noula rise to the top and others sink to the bottom; but much more 
through an appetite, that homogeneous bodies have of meeting and 
uniting together. » 

"This motion differs from the motion of. want in two respects; the 
one, that in the motion of want there is a stimulus or incitement of a 
malignant and contrary nature, whereas in this motion, when all ob- 
stacles and impediments are removed, the parts unite by congruity or 
affection, though there be no foreign nature present to cause aversion, 
"The other respect is, that the union here proves closer, and, asit were, 

"stronger, with greater appetite or choice; for, in the former, if the 
thing at enmity be avoided, the bodies meet, though they are not 
greatly related ; but, in the latter, substances come together, as if 
perfectly related by similitude, and make, as it were, one whole. — 
And this motion resides in all compound bodies, and would easily 
'shew itself in each, if it were not bound down and restrained. by other 
&ppetites and necessities of bodies which disturb and hinder this union.T 

This motion is generally bound down three ways, viz. 1. by the in- 
activity of bodies; 2. by the check of a predominating body ; and, 3. 
by external motion. As to the first, it 1s certain that. tangible bodies 
have a kind of inactivity or sluggishness, in a. greater or less degree, 

whereby they dread or resist local motion, so that, unless excited, 

"they tend rather to. continue jn their present state thau to move or 


v 


change for a better, 


* See the article Motion, in the Sylva Sylvarum. 


* These appetites, or laws of motion, require the. strictest regard, as being the 
UNE S uris all the actions and passions, or all the phaenomena and affects of bo- 
dies, principally depend. 


t This seems to be what is now called, by mathematical writers, the vis inertie of 
-3nafter. 
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" This slaggishness is taken off by three meaus, viz. 1. either hy heat ; 
' 9, some emineut virtue of a body related; or, 3. by a brisk and power- 
ful motion. And, first, as to the assistance of heat, it hence arises, 
that heat is said to separate heterogeneous and congregate homogeneous 
- bodies, which is a dehaition of the Peripatetics, justly dérided by Dr. 
Gilbert, as being like the defining a man to be^a thing that sows corn 
and plants vineyards, a definition formed only upon particular effects. 
But the fonner definition is still more faulty, because the"effects, 
whatever tliey are, proceed not directly from tlie property of heat, but 
only by accident, for cold will do the same, as we wil shew hereafter,* 
and is really owing to an appetite which the homogeneous parts have.of 
coming together, the heat only assisting to dispel the slugvishness that 
betore subdued or bound down this appetite. GRASP, 
— Secoudly, as to the assistance:of the virtue communicated by a body 
yelated, this appears surprizinely in the armed loadstone, which excites 
in irou a virtue of detaiming iron, by similitude of substance, the vir- 
, &ue of the-magnet here dispelling the slugeishness of the iron. 
^ And, thiedly, for the assistauce of. motion, wé see 1t in arrows of 
wood, wit wooden poluts, which penetrate farther into wood thau it 
they were üptwith iron, through a siinilitude of substance, the inacti- 
vity of the wood being shook off by the velocity of the motion, as we 
before observed, under clandestine instances. E pescdy 


D 


- The binding of the-motion of the smaller congregation, by the 
'check of a predominating body, appears in the resolution of blood 
and urine, by cold, for, so loug as these fluids coutiuue full of that 
'active spirit which directs, governs, and subdues, their parts, of every 
- "kind, ass lord of the whole, so long as the different parts do not collect 
. together, by reason of the check upon them ; but, after this spirit is 
"evaporated or deadened by cold, then the parts, being relaxed and un- 
-bridled, severally.come together, according to their natural appetites. 
And hence it is that all bodies contaiming a sharp spirit, as salts, and 
thelike, continue unseparated,t viz. by reason of the permanent aud 
"durable check of the presiding or over-ruling spirit. AM RON 
.. We have an eminent example of the inotion of the smaller congre- 
 gation being subdued by external motion in the agitations of bodies, 
"which are preventive of putrefactiou, for all putrefaetion depends upon 
the uniting of the homogeneous parts, whence there gradually ensues 
a corruption or destruction of the former state orappearance, and the 
. introducticn of a new one; for, a solution of the old state must precede 
putrefaction, which paves the way to the generation ofa new thing. 
And this solution is the collection of the homogeneous parts-together : 
and, if not obstructed, the solution issipple; but, if various obstacles 
intervene, putrefaction ensues, that is, the rudiments of a new genera- 
tion; but, lf a frequent agitation be made by external motion, then 
the motion of un(n, which is here delicate, soft, and requires rest 
from without, becomes disturbed, aud ceases, as we find by numerous 
examples. - 


NA ei particularly in the freezing of brandy, wine, sáline liquors, '&e.—See below, 
** See Aph. 25.— See also the Sylva Sylvarum, under the article Attraction, 


* * * * A L * 
2; Viz. Unresolved into their different principles or heterogeneous parts. 
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"Thus tlie continual agitation or running of waters prevents their pu- 
trefying ; winds purge and purify a pestilential air; corn, by being 
turned and agitated, is kept sound in the granary ; and, in short, all 
things that are kept in agitation from without, do not easily putrify 
from within." , 

W'e must not here. omit that conjunction of the parts ef bodies, 
whence hardness and dryness principally proceed; fer, after the spirit, 
or moisture turned into spirit, is. fled from any porous body, as wood, 
bone, parchment, &c. the grosser parts forcibly contract and come to- 
gether, whereupon hardness or dryness ensues, which we judge not to 
proceed so much from the motion of connection, as from the motion or 
appetite of amity or union, * 

As for the motions that meet from a distance, these are extraordinary 
and uncommon, yet may be found in more thiugs than have been 
wusually observed. . We find examples hereof 1n bubbles, tha& rush inte 
«nd dissolve one another; in medicines, that attract or drain off 
humours by similitude of substance ;$. two violins in unison with each 
other, when the one being struck, the other will move, &c. We like- 
wise suspect this motion prevails in the spirits of animals, though i£ 
remains perfectly unknown. tis doubtless exerted in the loadstone 
and animated iron. qeá 9v gs 

But^with regard to the loadstone, there are four distinct' motions, 
virtues, or operations, that should not be confounded, though, through 
xdmiration and astonishment, men have blended them together.—' The 
first 1s, the attraction betwixt magnet and magnet, iron and the mag- 
net, or animated iron and iron. — The second is, the verticity of the 
*ouched needle, or its property of pointing north and south, together 
with its variation or declination from that direction. — 'The third is the 
virtue of penetrating gold, glass, stone, &c. ;And the fourth is the 
communication of virtue from the stone to iron, and from iron to iron, 
withoüt a communieation of substance.[ . But, at present, we speak 
only of the first of these virtues, that of approach or attraction. 

"There is also a remarkable motion of attraction between quicksilver 
and gold, so that gold will-attraet quicksilver, though it be made up 
into ointments.—And those that work much among the vapours of 
quicksilver, commonly hold a piece of gold in their mouths, to collect 
ihe mereurial effluvia, which would otherwise penetrate the skull and 
bones of thebody, &c. and the gold so employed soon after becomes 
white.|| And so much for the smaller congregation. ; í 

Let the ninth motion be maguetical motion, which, though a thing 
of the same kind with the motion of the smaller congregation, yet, Af 
it operate to great distances, and upon large masses of matter, it de- 
serves a separate inquiry, especially, if it neither, like most other mo- 
tious, begins with contact, nor comes to that at last, as ali the motions 
of congregation do; but only raises bodies, or makes them swell, witb- 


* Sce the Sylva Sylvarum, under the article Putrefaction. 
4 Viz. As rhuübarb does the bile, &c. S 
1 See the article Magnetism in the Sylva Sylvarum. . 


[| It has been lately questioned, whether, when persons have been salivated by tmer- 


curv, a piece of gold will be whitened by being held, for several hours, to any part of 
the body where 23 mercury from without is supposed to come, or nonc besides "iv bas 
fas passed through the course of circulation, along with the animal juices. 
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outany farthereffect; for, if the moon raises the waters, or makes 
1noist things swell, or if the sphere of the fixed stars attracts the pla- 
nets towards their apogees, or if the sun attracts Venus and Mercury, 
and keeps them always near its body, these motions seem not justly 
to fall under those of the greater or less congregation, but'to be cer- 
tain middle and imperfect motions of assemblage, that should there- 
fore constitute a particular species. Mee vs À 
Let the tenth motion be the motion of avoidance, which is a motion. 
contrary to that of the smaller congregation, and makes bodies by an- 
tipathy* fly from and keep off others that are disagreeable to them, 
er separate themselves therefrom, or refuse to mix therewith ; for, al- 
though this motion may seem, in some cases, to be only an accidental 
. era consequential thing, with respect to the motion of the smmller 
"congregation, as lomogeneous bodies cannot come together till such 
&s are heterogeneous be excluded and removed, yet it should be par- 
"ticularly mentioned, and made a species, because in many things the 
appetite of repulsion seems more capital than the appetite of'attraction, 

'This motion appears remarkably in the excretions of animals, and 

no less in the objects odious to some of the senses, particularly to the 
smell and taste; fora fctid odour is so repulsed by the orgau of 
smell, that it even causes a motion of. expulsion, by consent, in the 
mouth of the stomack.t A bitter and horrid taste is so repulsed by the. 
; palate and throat, as to cause, by consent, a particular shake or shud- 
dering of the head. f 

This motion of avoidance bas also place in other things, for it ap- 
pears insome kinds of antiperistasis. 'Thus the cold in the middle re- 
gion of the air seems to be a repulsion of the cold from the contines of 
the celestial bodicà, s those great heats and burnings, found in subter- 
raneous places, seem to be a repulsion of heat from the inner parts of" 
the earth ; for, heat aud cold destroy each other when their degrees are 
small; but, when collected into large masses, or, as it were, inte full 
armies, they violently repel and displace each other in the conflict, 

It i$ also reported, that cinnamon and other odoriferous bodies, sus- 
pended in a jakes or other feetid place, retain their scent longer, as 
thus keeping themselves within, and refusing to mix with matters of an 
Allodour. And quicksilver, whieh of itself unites into a continued 
mass, is, by grinding with a little spittle, turpentine, &c. kept asun- 
der, so that its parts unite not again, by reason of the aversion they have 
to the bodies employed, from which, as every way mixed in among 

them, they shrink, and. shut themselves up, their appetite of avoiding 

these particles interposed being greater than their appetite of uniting 
with their own similar parts; and this is what they call the killing of 
quicksilver. — — » 

So again, the reason that oil will not mix with water is not so mueh. 
owing to their difference of gravity as to their want of consent, which 

 4ppears hence, that spirit of wine, though lighter than oil, yet 
mixes with water. . But the motion of avoidance is most remarkable in. 


Pew "s it always be remembered, that the Author constantly chooses the old words, 
THLY € may use them so as to convey his own meaning witb any tolerable advantage. 
: l is the more necessary to be remarked, because men are extremely apt. tq take par- 
ficular disgusts, as wel] as particularlikings,to words and phrases. — " : 


T Viz, A :etehingy 
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nitre, and the like crude bodies, which Ry from flame, as we find in 
gunpowder, quicksilver, and gold.* 

Let the eleventh motion be the motion of assunilation, motion of 
self-inultiplication, or motion of simple generation, — By simp!e genes 
ration, we do not. understand the generation of eutire bodies, such as 
plants and animals, but of similar bodies, so that, by this motion, 
bodies convert other bodies related to them, ar at leasr such as are 
well.disposed and prepared to be converted into their own substance 
and nature. d^ 

"Thus flame multiples itself upon unctuous exhalations and oily 
bodies and generates new flame; air multiples itself upon water, aud 
produces new air; and the vegetable and aniu al spirit tnultiplies itself, 
or feeds upon the soft, aqueous, end oleaginonus parts, and begets new 
spirit ; the solid parts of. plants and living creatures, as the leaves, the 
flowers, the flesh, the bones, &c. are all assimilated from the juices of 
the aliment, and thus beget new matter aud, new substance upon 
themselves successively ;f for, let no one dream, with. Paracelsus, (who 
ppears asif blinded by bis distillations,) that nutrition is performed 
anerely by separation, and that the eyes, the.mose, the brain, the liver, 
i&c. lie:concealed in bread or food,. or that the roots, the leaves, and 
flowers, of vegetables, are lodged in the juice of the earth ;:for he asserts, 
that, as the workman, by separating and paring off what is superfluous 
4rom a rade block of stone. or wood, educes out of it aleaf, a flower, 
aneye, ora nose ; so the archeeüs, that internal operator of his, pro- 
«duces all:the different limbs and parts out of ilie: aliment, by :separa- 
tion and.rejection,. . Wis un dp emm 

But, to leavesuch triing:—it is certain, that all the parts, as well 

similar as organicalin vegetables and animals, first attract with some 
election or :choice, nearly the same common, or not very different 
juices, for their aliment, aud afterwards assimilate or convert them 
ignto:theirown nature.[ . ís ritu 

Nor is this assimilation, or simple generation, performed only.in ani- 
-mate:bodies; but inanimate bodies also partake £hereof, as was-for- 
merly observed of flame aud air.||—And eveu the languid spirit;.con- 
"tained in all tangible inanimate bodies constantly eudeavours to digest 
ithe.grosser- parts, and turn them into spirit to be aKerwards discharged, 
-whence; proceed diminution of weight and dryness, as was formerly 

"bserved.$ M 

Nor must xe, in the-business .of, assimilation, reject that accretion 
-€ommonly distinguished from assimilation, as when clay, mixed among 
.stones,. coucretes and is turned into a stony matter, or when the scales 
:of the teeth are turned into a substance as hard as the teeth. themselves, 
&c. For we jndge that al! bodies have an appetite of" assimilating, «as 
well as of uniting,what is homogeneous to themselves, but fhat both 
"powers are bound down or suppressed, though not in the same mau- 
ner. Allthese ways of binding, and the correspondeut ones of loosing,. 


* Viz. Quicksilver confined and heated, and in the Aurum Fulmiüans. 
Hp See the History of Life and Death, the History of Winds, and the Sylva Sylvarum.- 
'$ See the Sylva Sylvarum, underthe articlo Vegetation, . 
]| See Aph. 42. ] 

$ See Aph. 40. 
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should be diligently iuquired after, because they regard the prolonga- 
tion of life, or the alleviation of old age. : Aes | 

, that in the ten preceding uiotions bo- 
affect or endeavour the preservation of théir own nàá- 


putrefaction, &c. eds Mice cle di o a 
And this motion is remarkably found in beat and cold ; for lieat does 
not diffuse itself in heating by the comm unication of the original heat, 
but only by exciting the parts of the body to that motion which 1s the 
form of heat, as was mentioned above,T and therefore heat is much 
. slower and. more difficultly excited in stone or metal tLam 1n aim, by 
reason of the iudisposition and unfitness of those bodies to admit of 
that motion ; whence, possibly, there may DN in the bowels of the earth 
matters which cannot be heated, as being by a greater condensation 
deprived of that spirit with which this motion of excitation generally 
begins. i see» SUE i xu M stia 

So the magnet gives iron a new disposition of parts aud a. conform- 
able motion, whilst itself, loses nothing of its virtue, — So likewise ba- 
kers' leaven, yeast, rénnet, and certain poisons, respectively excite 
and solicit a successive and continued motion in the coming of cheese, 
the making of bread, the fermenting of, beer, aud in poisoning the 
human body ; and this not so much by the power of tle exciting 
matters as by the predisposition and easy yielding of the bodies ex- 
(ed. : » 

Let tlie thirteenth miotion be the motion of impression, which 
likewise seems of the sàáme kind. with the motion of assimilation, and 
is the most subtile of. diffusive motions, but we think proper to make 
ita species by itself, because of a remarkable difference it has in. re- 
spect of thie two former; forthe simple motion of assimilation trans- 
forms bodies themselves, so that; if what gave the first motion be re- 
moved, itis of no significance to what follows; for the first lighting: up 
of flame, or the first conversion into air, makes nothing to the succeed- 
ing generatión of flame or ajr, $o likewise motion of excitation re« 
ains perfect for a considerable time after the first mover js taken away, 
asin a heated body, after what gave the first heat 1s renioved ; in ani- 


* Beethe Autlioi's History of Life and Death. 
4 Sce Aph. 13 and 30. 


t Consult the tables above laid down, Aph, 11, 12, 13, 18, 20. 
T 
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mated iron, after the loxdstone is laid aside ; and 1n bread, before baking, 
when the leaven is taken away. But the motion of impression, though it 
: be diffusive and transitive, yet seems constantly to depend upon the first 
mover, so as if that be taken away, it im mediately ceases, and comes to 
nothing. "This motion is, therefore, performed momentaneously, or at 
least suddenly, for which reason we call the motions of assimilation and 
excitation the motions of Jupiter's veneration, because the generation 
remains; but this motion of impression, the motion of. Saturn's gene- 
ration, because the offspring is presently devoured aud swallowed up. 

"This motion shews itself in three things, viz. 1. the rays of light ; 2, 
the percussion of sounds; and, 3. the communication of maenetical 
virtues, For, 1. when light is removed, colour and all visible appearances 
immediately vanish; and, 9. upon removal of the first percussion, and 
the concussion of the body consequent thereto, sóund soon vanishes; 
For, although sounds are tossed and agitated in their medium by winds, 
as it were by waves, yet it must be carefully observed, that sound does 
not continue so long as theresounding continues, For, when a bell is 
struck, the sound seems to continuea good while after, but it would be 
very erroneous hence to conceive, that the sound fluctuated, and hung 
in the air, all that while; for the resouunding is not the same numerical 
sound, but a new one, as appears plainly by stópping the body struck ; 
so if the bell be strongly compressed whilst it resounds, and be thus ren- 
dered. motionless, the sound instantly ceases, and no more resounding is 
heard. So likewise in stringed instruments, if the string be touched 
with the finger, after the first percussion, the reseunding presently stops. 
3. And, lastly, when the magnet is removed, the iron suspended by it 
presently falls down ; but the moon cannot by us be removed. from the 
sea, nor the earth from a ponderous body in falling ; and therefore no ex- 
periment can, in this respect, be made on them, though the case be 
otherwise the same.* ; 

Let the fourteenth motion be the motion of configuration, or situation, 
whereby bodies seem not to affect coming to or flying from one another, 
buta certain position, situation, and configuration, witli respect to others, 
"This indeed isa. very abstruse motion, and little inquired into ; and, in 
some cases, itseenis to be without a cause, thoupli wejudge it not to be 
really so. 

" Thus, if it should be asked why. the heavens revolve from east to 

west, than from west to east, or turn upon poles placed near the north 
and south, or nearer the bear, than near Orion, or any other fixed star, 
the question would appear wild and surprizing, as being supposed a 

thing that ought to be received from constant observation and experi- 
ence, And, itis true, there are jn nature certain ultimate resorts, and 
things without a cause ; but this does not seem to be one of them. For 
we judge it to proceed from a certain harmony and consent of the uni- 
verse, hitherto unobserved. And if we admit the motion of the earth 

from west to east, the same question would recur, because the earth also 
must move upon certam poles ; but why should these poles be placed ra- 

ther where they are, than elsewhere ? : Sd 

So likewise the verticity, or the direction and variation of the mag- 


* 'Sir Isaac Newton attempts to shew, by calculation, that 'the moon, and whole 
solar system, may be sensibly affected by the attraction of the earth, and conjectures 
that the effect will become more seusible hereafter, by causing a great disturbance in 
the celestial motions, "See Newton, Princip. Lib. LLI, 
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netic needle, may be referred to this motion of configuration, . And 
there are found in bodies, both natural and artilicial, especially such as 
are consistent, and not lluid, a certain disposition and situation of parts, 
as it were in the manner of threads and fibres, which arrangemen: s 
should be diligently sought after ; for, without a discovery thereof, such 
bodies cannot be commodiously treated, managed, or wrought.* 

Let the fifteenth motion be the motion of transition, or motion of 
passage, whereby the virtues of bodies are more or less hindered, or pro- 
moted, on account of their mediums, according to the nature of the 
body, and the virtue of the medium ; For one medium suits best with 
light, another with sound, another with heat and cold, another with 
magnetic virtues, &c. respectively... biinér 

Let the sixteenth motion be what we call by the name of regal, or po- 
litical motion, whereby the parts predominating and ruling, in any body, 

- curb, subdue, and regulate the other parts, and compel them to unite, 
separate, fix, move, and range themselves, not according to their own 
appetites, but as it is conduciveto the well-being of that over-ruling 
part, so as to make a kind of politica! government, exercised by the ru- 
ling part over the parts in subjection to it. ; 

This motion principally reigus in the spirits of animals, and regulates 
and tempers all the motions of the other parts, so long as itself remains 
in vigor. 1t is also found, in a less degree, in other bodies, as was said. 
above of blood and urine, which do not resolve till the spirit that mixed 
and held their parts together is evaporated or stifled, Nor is this 
motion peculiar to spirits, though these govern or preside in most 
bodies, by reason of their velocity and penetration ; but in bodies more 
condensed, and not full of a vivid. brisk spirit, (such as is found ix 
quicksilver and vitriol;) the gross parts rather have the ascendant, so that . 
unless this yoke, or obstacle, could by some means be shook off or re- 
moved, there are no hopes óf any new transformations to be wrought in 
such bodies. : 

Let no one here imagine, that we forget our immediate business, and 
(whereas this arrangement and distribution of motions regards nothing 
iore tban tlie better inquiring into and discovering their predominauncy 
by the instances of reluctanceT) here treat of this predominancy among 
the motions themselves; for in the description of this regal motion, we 
do not treat of the predominancy of motions or virtues, but oftbe pre- 
dominancy ofthe parts in bodies, this being that predominancy which 
constitutes the peculiar species of motion at present under consideration. 
. Let the seventeenth anotion be the spontaneous motion of rotation, 
whereby bodies in motion, and favourably situated, enjoy their own na- 
ture, follow themselves, and no other thing ; but run, as it were, into 
their own embraces, For bodies seem either to move without any cer- 
tain end, or perfectly to rest, or clse be carried to a poriod where they 
may either revolve or rest, according to their nature. But the bodies 
that are favourably situated, if they move at all, move in a circle; that 
1$, with an eternal and infinite motion. 'Phe bodies that are well situa- 


T Thus, for example, the diamond is flaky or leafy, and has a grain, or a perpetual 
situation of plates, so as, in this respect, to resemble talc, &c. "Wood has its grain, 
or longitudinal direction of fibres, &c. And the knowledge. of those properties in. bo- 
dies directs the ways of treating or managing them, as we see in the cutting and: pe- 
lishing of diamonds, the splitting and planing of wood, &c. 

T Sce Aph. 4$. 
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ted, and yet abhor motion, »re perfectly at rest ; but such as'are not well 
situated move ina strait line; that is, in the shortest way, te the asso- 
ciation of bodies of their own nature. "m 

"This motion of rotation has nine differences, regarding, 1. the centre 
about which the motion is performed ; 2. the poles, with regard to which 
they move; 3. the circumference, in respect to its distance from the 
centre; 4. the degree of velocity.; 5. the consecution or order of the 
motion, as whether from east to west, or west to east, &c. ; 6. the decli- 
nation fiom a perfect circle, by spirals, farther off; or nearer to the cen- 
tre;* 7. the declinatioi: from a perfect circle, by spirals, farther from or 
nearer to the poles; 8. a greater or less distánce of the spirals from one 
another: 9. and lastly, the variation of the poles themselves, if movea- 
ble; which particulars belong not to rotation, unlessit be circular, 

And this niotion, according to common and more settled opinion, is 

held to be the proper motion of the heavenly bodies. But there is a 
great controversy, with regard to this motion, between certain of the 
'uncients, as well as the moderns, who, some of them, attribute rotation 
to the earth. But, perhaps, it were a more proper subject of controvers 
sy, Gf the thing be not already past dispute,) whether this motion, supe 
posing the immobility ofthe earth, be limited or contained within the 
bounds of the heavens ; or rather descendi, and becomes communicated 
to the air and water. — But for the rotatory motion of projectiles, we 
refer it to the motion of liberty. : 

Let the eighteenth motion Le the motion of trepidation, whereto, as it 
is understood by astronomers, we give no great credit. But we meet 
with this motion upon seriously searching iuto the appetites of natural 
bodies, and it seems proper to constitute it a species by itself, This 
motion is, as it were, a motion of eternal captivity ; for, when bodies are 
. not perfectly well placed, or situated, according to their natures, and 
yet are notin a perfectly bad state, they perpetually tremble, and prove 
restless, neitheir content with their present situatiom, nor daring to pro- 
ceed farther. 

"This motion is found in the hearts and. pulses.of'animals, and must 
necessarily reside in all bodies tbat remain in a doubtful state, between 
convenience and inconvenience, so as that when stretched or drawn, they 
try to free themselves, at which tme they aguin suffer a repulsion, aud 
yet are constantly trying. : 

Let the nineteenth and last motion be that which, though it scarcely 
answers to the name of à motion, is yet clearly of that kind, viz, the mo- 
tion of indolence, or, as we may otberwise call it, the motion of dread- 
ing or resisting of motion. E 

By this motion it.is that the earth stauds firm in its own bulk, whilst 
the extremities thereof move themselves towatds the.middle, not to an 
imaginary centre; but to union. By this appetite, likewise, all bodies 
violently condensed have an aversiou to motion, their sole ap etite.be- 
ing not to move ; and, although they should. be instigated and incited te 
inotion infinite ways, yet they obstinately preserve their own nature ag 
far as.possibly they. can. — But if they are. compelledito move, they: sull 
constantly endeavour to regain rest, and recever their former state, s0.as, 
if possible, to move no more, Aud, in this case indeed, they become 
agis and swift; and, as if àmputieut of all delay, strive witl velocity 
and rapidity to replace themselves, But we lave only a partial image, 


* Viz, Their ell jtical motion. 
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or nnperfect notion, of this appetite, because here with us no tangible 
bodies aré condensed to the utmost, on account of the influence and 
agency of the celestial bodies upen them ; and besides they also have 
some mixture of spirits. j 

-And thus we have proposed the species, or simple elements of mo- 
tions, appetites, and active virtues, which are most universal in nature, 
snd under which much natural'knowledge is contained. We deny not 
that other species may perhaps be added, that these divisions may be 
better adjusted to:the true divisions or ramifications of things, and that 
ihey may be contracted ia number: but we mean not this of any ab- 
stract divisious, as if any one should say, that bodies desired' either the 
conservation, exaltation, propagation, fruition, of their own natures, or 
ihat the motion of things tends to the conservation and good, either of 
the uviverse, astlie motions-of resistance and connection, or of the larger 
nmniversalities, as £he motion of tlie greater congregation, rotation, and 
imdolenec, or of particular forms, asin all the rest; for, though this were 
true, yet it would be speeulative, and. of little use, unless it terminated 
inamatter and structure, according to the. true divisions or lines of na- 
. ture. ORE 

In the mean time they will suffice, and be of good service in examiumg 
tlie predominancies of virtue, and'searching out the instances of reluc- 
iamnce, whieh is the present business, For, ofthe motionshere laid: down, 
some are absolutely unconquerable, some are. more prevailing. than 
others, so as.to bind, check, and dispose, those others; some dart them- 
"selves farther out than others, some again excel'others in point of time 
and velecity, and; lastly, some cherish, strengthen, enlarge, and accele- 
rate, others. | ; | 

"Tlie motion of resistanee isadamantine and invincible; but, whether 
*he motion of' connection. be invincible or no, isa question ; for we de- 
iermine neitlier for nor against a vacuum, whether interspersed or col- 
lective, only eonceive it plain; that the reason why a vacuum was intro- 
duced, by Leucippus and. Democritus, (viz. because without it the 
same. bodies could not possess and fill a. greater or less space,) is il 
founded, because- matter may wrap and unwrap itselfin space, witbin 
certam limits, witliout the interposition o£. vacuity. Nor has air two 
thousand times more vacuity than gold, as on that supposition it ou ght 
to have. And thisappears sufficiently. from tlie extremely powerful 
virtues of pneumatical bodies, (which must otherwise float like fine 
4lusf iw cacuo,) and from inany other proofs.* —— 

But the other-motions govern and obey each other, according to their 
proportions of strength, quantity, velocity, sphere of activity, and also 
aecording te-the aids and impediments-they meet with. For example, 
there are armed: leadstones that will attract, and suspend, sixty times 
their own weight-of iron, so much does-the motion of. the less congre- 
gation prevail over- the motion of the larger; but this motion yields if 
the weight be greater, Leather extends to a certain degree, without 
breaking, and so far the motion of continuity over-rules the motion of 
tension; butifthe tension be carried farther, the leather breaks, and the 
motion of continuation gives way, Water runs out at a crack ofa cer- 
tam eize, in which: case, the motion of the greater congregation prevails 
over the motion of continuity ; but if the crack be smaller, the motiou 


* Bee the Author's History of Condeneation and Rarifactien, 
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of the greater congregration gives way, and that of continuity prevails. 
lf a musket be charged with sulphur, it will not throw out the ball, in 
which case, the motion of the greater congregation overcomes the motion 
ofdilatation ; but when the musket is chàrged with gunpowder, the 
motion of dilatation in the sulphur prevails, by the assistance of the mo- 
tion of dilatation, and of the motion wherewith nitre flies from flame.— 
And the likeis to be understood of the other cases. — For tlie instances of 
reluctance, which indicate the predominancy of virtues, and the propor- 
tions wherein they conquer and yield, are on all sides to be sought out 
with great diligence... 

So likewise the manner and proportions wherein motions give way are 
to be carefully examined, as whether they yield entirely, or rather resist 
to a degree, but are subdued ; for in the bodies among us there is no 
.sueh thing as true and. perfect rest, neither in the wholes, norin the 
parts, but only.to appearance. — And this apparent rest either proceeds 
from an equilibrium, or an absolute predominancy of motions; by an. 
equilibrium, asin the balance, which rests on both sides, when the weights 
are equal; by predeminancy, as in siphons, or perforated watering-pots, 
where the water rests, aud is kept froin falling through, by the prevalen- 
€y of the motion of connection. ' 

But as. we said. above, it must be observed, how far these yieding mo- 
tions resist; for, ifany person should be forcibly bound hand and foot, 
or etherwise detained, notwithstanding all the struggle he could make, 
his resistance is not the less because it does not prevail. | Aud the state 
of this matter (viz. whether the yielding motion be, asit were, annilila- 
ed by the predominancy, or whether theresistance be continued, though 
latent, in the conflict) may perhaps appear'from concurrency. For.ex- 
ample, let trial be made in shootiug, whether a musket, or cannon, 
fired at its utmost random, or point blauk distance, throyws a bullet more 
forcibly upwards, where the percussion is simple, or downwards where 
the motiou of gravity concurs or conspires with the stroke. | 

Lastly, the canons, or rule of the predoiminancies, which occur, should 
be collected ; as for example, that the more common the good which is 
desired, the stronger the motion ; and that the motion of connection, 
which regards the communion of the universe, is stronger than the mo- 
tion. of gravity, which regards the communion of dense bodies ; again, 
that the appetites of a private good do not generally prevail against the 
appetites of a more public good, unless in small quantities. And i£ 
were to be wished this also obtained in civil affairs.* 

49. Among prerogative instances, we assign the twenty-fifth place to 
intimating instances ; that is, such as hint, or point out, the advantages 
or copveniences of mankind ; for, bare powerand knowledge only enlarge, 

"but do. not enrich human nature, and therefore such things as principally 
appertain to the uses of life, are to be selected, or culled out from the 
general mass of things. — 'T'he more proper place for speaking of. these 
will be when we treat of reducing knowledge. to practice. | But 
through the whole business of interpretation, we constantly, in FRU 
particular inquiry, or upon every subject, allot a place for the table of 


* Here is an opening in that kind of Persian magic, which the Author bas prosecuted 
faither on another occasion. Letthe several kinds of motion, above laid down, bc 
compared with those of Sir Isaac Newton, and the modern mathematical writers. 


ct A part not gone upon in the Novum Organum, See above, Aph. 21. 
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Wütnad uses; or the table of desiderata, wishes, or optatives ;* foritisa 
part of knowledge to inquire, and even to wish discreetly. 

50. In the twenty-sixth. place, among prerogative instances, come 
sovereign Or general instances; that is, such as regard a variety of par- 
ticulars and occur frequently, whence they: greatly save trouble and 
prevent the search after new demonstatieus; but, forthe instruments 


themselves and the particular managements, the more proper place to: 
treat of them ijs, when we come to the ways of practice, and the me- 
ihod of experimenting,t for the things hitherto. known and used, in. 
the exercise of. all particular arts, must be described. . But at present. 
we wilt subjoin'a few generals with regard thereto, 1n the way. of exem- , 


plifying these sovereign instances. - : xi 
Man, therefore, (besides the business of simply putting bodies to- 
gether aud taking them asunder,) operates upon natural bodies seven 
principal ways, viz. 1, by excluding such things as might himder or 
disturb the process ; 2, by compressing, extending, agitaung, and 
thelike; 3, by heat or cold ; 4, by continuing the matters in a con- 
venient place; 5. by the moderating and governing of motion; 6, by 
partieular consents ; 7, by a seasonable and. due ehange, alteration, or 
Series and succession, of allthe preceding ways, or at least some of 
inem ot v. toe, 
With regard to the first means of practice, viz. by excluding such 
things as might hinder or disturb the process, the common air, which 
is every where at hand, insinuating itself, and the rays of the celestial 
bodies, cause great disturbance ; and therefore such things as exclude 
them may deservedly be accounted sovereign. —— And to this'belong 
the matter and strength or thickness of the vessels," wherein the. sub- 
|» ject, orbodies prepared for the operation, are included, as also the 
exact methods of closing up these vessels, with proper and strong ma- 
terials, or with philosophical luting, as the chemists callit. So like- 
wise the closing of vessels by means of liquors: applied on the outside, 
is a very useful thing, as, when they pour oil upon wine, or other ve- 
getable juices ; for, the oil floating on the top, like a stopple, excel- 
- lently preserves them from the injury of the air. Nor are powders un- 
fitforthis purpose, which, though they. contain a mixture of air, ye£ 
expel and prevent the force of the external air, as we see in the pre- 
serving of. grapes and other fruits, by sand or flour. — So agaln, wax, 
honey, pitch, and the like tenacious bodies, are properly used with a 
view to close vessels perfectly, and: exclude the external air. or atmos- 
phere. Aud: we have sometimes buried vessels and other bodiesiu 
quicksilver, the densest fluid that can be em ployed for this purpose. 
Pits, caves, and subterraneous receptacles, are likewise of great use 
to exclude the sun, and the open air, which prey upon things. And 
these kinds of caves are. used in the northern part of. Germany for 
granaries, And to this head belongs also the suffering of bodies to lie 
.at the bottom of water. "PlhusI remember to have heard. that certain 
bottles of wine, let down to cool in a well, being by a casual neglect 
left there aud forgotten for many years, but àt length drawn up again, 
the wine was found to be grown, not vapid or flat, but much more gene- 


*- See the close of the History of Winds, and Condensation and Rarifaction, . 


4 See the S 


Sect, 12, ylva Sylvarum throughout, See also the De Augment, Scientiarum, 
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rous and noble,*  Butif it should be required to sink bodíes to the bot- 
tom ofa river or the sea, without their touching the water, or without being 
included in stopped vessels, and yet be surrounded by air, the divinz- 
bell, which is a vessel sometimes employed in working upon wrecks 
or ships under water, may here prove of good service, 

"Fhis vessel is made of metal, hollow like a cask, and, being let 
down with its bottom parallel to the surface of the water, it carries along 
with i£all the air it contains to the bottom of the sea:f. and, having 
three feet to stand upon, somewhat short of the height of a man, the 
diver, when he wants to breathe, couveys his lrad into the cavity of 
the vessel, where, being refreshed with air, he afterwards continues his 
work. And we have heard that a boat, or small ship, was lately con- 
trived, wherein men may row under water, for some distance. — How- 
ever this may be, under such a vessel as we just now described, bodies 
may be easily suspended in air, at the bottom of the sea. , 

There is also another use of carefuly including and shutting up 
bodies in vessels, viz. not only to keep out the external air, but also 
to keep in the spirit of the body operated upon internally, for it is ne- 
cessary tlie operator upon natural bodies should be certain of his.quan- 
tities, or that nothing should expire or go off; for it is then that deep 
or great alterations are made in bodies, when, as nature prohibits anni- 
hilation, art also prevents loss or the escape of auy part of the subject. 
But a false notion has here prevailed, which, if it were true, the pre- 
servation of the entire quantity of a body, without diminution, might 
be im a manner despaired of. "The notion is this, that the spirits of 
bodies aud 2iw highly rarified by heat can. be contained by no vessels, 
but constantly escapes through their pores.—Men have been persuaded 
to this opinion by those common experiments, 1. of inverting a glass, 
with a piece of. lighted paper or caudle in it, into water, whence the water 
rises upwards; and, 2, of. cupping-glasses, which being heated with 
flame, attract the flesh ; for men have imagined, in both cases, that 
the air is attenuated, discharged, and lessened in quantity, whence the 
water ot flesh succeeds by the motion of connection. : 

But this is erroneous, for the air 1s not here lessened in. quantity, 
but contracted in space; nor does the water rise before the flame is ex- 
tinguished, or the air grown cold ; insomuch, that physicians, to make 

the cupping-glases draw the better, clap sponges upon then, dipt in 

'eold water.| ""Pherefore men need not be so appreheusive that air or 
spirits should: easily escape this way; for, though it be true that the 
most solid bodies have their pores, yetairor spirit will not easily be —-. 
subtilized to such a degree, as neither will water pass through a very 
small crack. « - 


** See the article Maturation, in the Sylva Sylvarum. 

4 See Dr. Hailey's account of the. diving-bell, in the Philosophical Transactions, 
INo. 349. : ; ; : 

t An invention of this kind is usually attributed. to Cornelius Drebbel, who is said 
to have hada volatile liquor for restoring the air to its pristine temper, after T OndE 
bcen spoiled by respiration. tis farther said, that this effect was [produced barely y 
unstopping the glass, whetein the liquor was. contained. But of this matter there 
seems to be nothing known with certainty, or at best not with the requisite pàrticu- 
larity- - ? 

|| "The later manner of explaining this phenomenon by the ratifaction of the inter- 
nal air, and the pressuje of the external, will not here alter the. case; because the air 
upon this snppositiop, does not pass tough the glass. 
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As to the second means of practice, viz. by compressing, exe 
 tending, agitating, &c. it is principally to be observed, that com- 
pressions and such kinds .of violence are of very great force. in local 
motions, and the like, asin machines and projectiles, even so as to de- 
stroy organical bodies, and their virtues or powers, which plainly con4 
sist in motion; for, as all life, all flame and ignition, are destroyed by 
compression, so is every machine spoiled and its parts confounded or 
destroyed by the same. They are also of. force to destroy the virtues 
consisting in arrangement or position, and a somewhat grosser dissimi- 
lerity of. parts, as in colours, for the colour of a flower, when whole, 
differs from its colour when bruised; and so the colour of amber, 
- when whole, differs from the colour of amber, when bruised. So again 
with regard to taste, the taste of an unripe fruit is not the same as 
when ripe, or after having been squeezed and pressed, but manifestly 
sweeter. "These violences, however, have no great power over the more 
noble transformations and alterations of similar bodies, because bodies, 
by their means, do not acquire any new, permanent, and quiescent 
state, but one that is transitory and always endeavouring to restore and 
Íree itself. : 

But it might be proper to make some careful experiments to shew; 
whether the condensation of a similar body, as water, oil, &c.* or a ra- 
rifaction violeutly introduced, may become constant and fixed, so as to 
change, as it were, the nature of the subject, and it should first be 
tried by bare continuance and afterwards by helps and consents. "This 
would be easier to do in the experiment formerly mentioned for at- 
tempting the condensation of water, included in a lead vessel, and. 
wrought by the hammer and the press, in which case the metalline 
globe, when beat flat, should be left in that state for some days before 
the water was taken out, in order to see whether it would immediately 


fill the sanre dimensions it had before the operation; for, if it did not, . 


either immediately or soon after, the condensation might seem to have 
been permanent; or, otherwise, if the water restored itself, the com- 
pression would appear to have been only transitory. 
. And something of the same kind might be tried, as to the extension 
and rarifaction of the air, in glass-eees, after the manner formerly 
mentioned,t when the air, being strongly extracted by suction out of - 
the glasses, and the orifices suddenly closed and well secured, the 
glasses are to remain thus for some days, and afterwards to be opened; 
to see whether the external air would be attracted with a hissing noise 
in at the orifices of the glasses; or if, being opened under water, the 
same quantity of water would-be drawn in, as if they had been direct- 
ly plunged into water at first, after the air was sucked out; 

lt is probable (or at least deserves to be proved) that-such conden- 
sations and rarifactions may be made; . because continuance of time has 
the like effect in bodies a little more dissimilar ; thus, for exam ple, a sticle 
being bent by compression for some time, does not come straight again. 
And this cannot be attributed to. any loss in the quantity of the wood 
by the continuance, because the same thing happens also in a plate of 

X 


* See an experiment of this kind ir, i i 
À performed upon air, in Mr. Hauksbee' 
Mecharical Experiments, p. 102-100. i 1 Neb oruets 


* See Aph, 45, t See Aph, 45, 
U 
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iron, which is not exhalable. But, though the experiment should not 
. succeed by bare continuance, still the business is not to be deserted, 
. but other assistances used ;* for it is no small acquisition, if fixed and 

constant natures may be given to bodies by violence; for thos air might 
be converted into water by condensation, and many things of the like 
kind be performable, for man basa greater command over violent mo- 
tions than he has over the rest. 

"The third means of practice regards that grand engine, or instru- 
ment, both of nature and art, viz. heat and cold. And here the hu- 
man power seems perfectly lame on oneside, for we have the heat of 
fire infinitely stronger, or more intense, than that of the sun, as it na- 
turally comes to us, or than the heat of animals ; but cold is wanting, 
unless so far as it may be procured by the severity of winter, by ca- 
verns, or by the application of snow and ice, which in the way of com- 
parison may about equal the degree of heat afforded by the noon-day 
sun in some parts of the torrid zone, increased by the reverberations of 
mountains and walls, for such a degree of heat and cold may, for a 
small time, be endured by animals; but this is nothing to the heat of 
a melting-furnace, or to a degree of cold that answers to such a degree 
ef-heat. And therefore all things with us tend but to rarifaction, desi- 
cation, and consumption, and 8carcely any to condensation and intenera- 
tion or suppleness, unless by mixture, and, as it were, by spurious 
means, Werefore instances of cold are with great diligence to be 
sought after, such as may, perhaps, be found by exposing bodies at 
great heights, in sharp froste, laying them in subterraneal caves, sur- 
rounding them with snow and ice in deep places or reservatories made 
for the purpose, by letting bodies down into wells, burying them 
in quicksilver and metals, plunging them ind the waters which 
petrify wood,t bürying them in the ground, (as they relate of the 
amuatter for making porcelain) andthelike. So likewisethe condensa- 
tions naturally made by cold are to be sought, tbat their causes being: 
discovered, such condensations may be transferred into arts, Such na- 
tural condensations we see in the sweating of marble and stone; in the 
dew condensed on the inside of glass windows*after a frosty night; in 
the condensation of. vapours into water within the earth, whence springs. 
frequently arise; and other examples of this kind. . 

But beside those things which are cold to the touch, there are cer- 
tain others potentially cold, which also condense, though they seem to. 
operate only upon animal bodies, and scarcely upon others. — And of 
this kind are many things in medicine, fór some remedies condense the 
flesh and tangible parts, such as astringents and thickeners; and others 
condense the spirits, as appears chiefly in narcotics. [| 


* Suchaslarge and strong condehsing vessels and syringes, for compressing and 
confinisg the air. 

T The experiments of this kind seem to have been no way duly prosecuted.— The 
success which: Mr. Hauksbee met witb, in a slight attempt to destroy the spring of 
common air, might very well encourage the use of greater violence, stronger vessels; 
and a greater length of time for tbe purpose. — See his Physico-Mechanical Experi« 
ments, p. 162, &c. - 

For producing the greatest degreee of artificial cold, by freezing mixtures, seg 
ud iss History of Cold, and the Chapter of Fire, in Dr. Boerbaaye's Chemaisuy. 


|| See the History of Life ànd Death. 
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"There &te two ways of. condensing the spirits by soporiferous medi- 
vines, the one by appeasing the motion of the spirits, and. the other by 
dispelling or putting them to fight. 'Phus violets, roses, lettuces, aud 
the like mild and gentle vapours, invite spirits to unite and restrain their 
brisk and restless motion, but the stronger opiates, by a malignant 
andunfriendly quality, put the spirits to flight; and, therefore, if 
these are applied externally, the spirits presently retire from the part, 
and willingly enter into it no longer; but, jf taken internally, their 
fumes ascending to the head, every way chase away the spirits contaàin- 
ed in the ventricles of the brain ; aud, when the spirits thus retreat, 
and are unable to fly into any other part, they consequently come to- 
gether, and are £hus condensed, or sometimes quite extinguished or 
suffocated ; though the same opiates taken in moderation have the vir- 
tue, by a secondary accident, (or by that condensation which succeeds 
. upon the comiug together of the spirits) of supporting and fortifying 

*he spirits, and checking their useless and incentive motions, whence 
süch opiates become of good service in the cure of diseases and the 
prolonging of life.* 

'The preparations of bodies, likewise, for the admission or receps 
Xion of cold, cannot be admitted. Thus it is thought that a little 
warming of water hastens its freezing by cold, more than if the water 
was not warmed at all. And the instances of this kind are to. be col- 
lected.T i 

But as nature supplies cold so sparingly, we should here imitate the 
apothecaries, (who, when a simple cannot be procured, substitute one 
thing for:ànother,) and carefally search out the substitutes or succe- 
daneums for cold; that is, we should inquire how condensations may - 
be made in bodies without cold, whose proper office it is to effect 

them. 

And these condensations seem to be of four kinds, the first whereof 
depends the bare contrusion, which, because of the resistance or re- 
coiling of bodies, hasbut little force in causing a permanent density, 
theagh it may do somewhat as an auxiliary. — 'l'he second is made by 
the contraction of the grosser parts of a body after the avolation or 
exit of the finer, as happeus in indurations by the fire, and the repeat- 
ed quenching of metals, &c. 'Phe third is made by the approach or 
coming together of the nore solid or ponderous homogenous parts of a 

, body, which before were separated and mixed among the less solid, as; 
in recovering the quicksilver from mercury-sublimate, which in pow- 
der possesses much more space than simple mercury ; and. so again, in 
purging and separating of metals from their dross. The fourth is made 
by consent, or applying such things as condense by a secret virtue in 
bodies, though these consents have hitherto seldom appeared, which is 
no wonder, because, till some progressis made 1u the discovery of the 
forms and structures of things there can be but slender hopes of advan- 
tace arising from the inquiry into the consents of bodies.z 

But with regard to the bodies of animals, there are doubtless many 
remedies, both internal and external, which condense, as it were, by. 


* See the History of Life and Death. 
t See Mr. Boyle's History of Cold. à 
1 Because such consents, or particular agreements, depend thereon, 


136 NOYUM ORGANUM. 


consent, according to what was just now observed; but this kind of 
operation 1s rare in inanimate bodies.* "There goes a report, as wellin 
writing as discourse, of a tree in one of the T'ercera Islands, that perpe- 
tually distils water, soas to be of some convenience to the inhabitants t 
and Paracelsus says, there is a plant called Rosa Solis, or. Ross Solis, 
that remains full of dew in the noon-day heat, when all other herbs are 
dry. And if these instances are true, they might prove of noble use, 
aud very worthy of farther examination. But for those honey -dews, 
which, like manna, are found upon oak-leaves in the month of May ; 
we judge they are not made or condensed byany consent or peculiarity 
in the oak-leaf, but that they fall upon other leaves also, and are only 
catched and detained upon the leaves of the oak, because these are 
closer, and not so spongy as most other leaves. 

As to heat, men have a large supply, and a great command thereof, 
though some of its most necessary particulars still remain to be observed 
and inquired into, notwithstanding the boasts of the chemists. For 
though the works of intense heat are much sought after and admired, 
yet the effects of a slow heat (which are chiefly those produced by nature) 
remain unexperienced and concealed. Hence we see by the violent 
heats now commonly used, the spirits of bodies are greatly exalted, as 
in mineral acid spirits, and. certain chemical oils, but the tangible parts 
are hardened, and sometimes fixed, with the loss of the volatile ones.— 
And thus the homogeneous parts are separated, and the heterogeneous 
'grossly incorporated and mixed together, whilst the structure and more 
subtile texture of compound bodies is by this means confounded and 
destroyed, so that the effects of a milder heat ought, by all means, to be 
tried and discovered ; whence much more subtile mixtures and regular 
textures, or structures of bodies, might be procured in imitation of na« 
ture and the works of the sun, according to what we intimated above. || 
For the operations of nature are performed by much slower degrees, 
or much smallersteps and portious at a time, and by more exquisite 
and various positions or arraugements, than the works of fire, as it is 
now employed. And itis then that the human power may seem truly 
enlarged, when, by heats and artificial ways, the works of nature may 
beexactly imitated, or expressed in appearance, perfected in virtue, 
and varied in number; to which we may also add, accelerated in time. 
''hus the rust of iron isa long while ia making, but expeditiously ob- 
tained in the artificial Crocus Martis. And the same is to be under- 
stood of verdigrease and ceruse, —Crystalis produced by a long process, 
but glass by a short one; stones grow slow, but bricks are present:y 
made. 

And all the diversities of heat, with their different effects, are, with 
diligence and industry, to be sought out and collected from all quarters, 
viz, (1.) those of the heavenly bodies, by their direct rays; amd as they 


* See the History of Condensation and Rarifaction. 
jT See Dr. Sprat's History of the Royal Society. 
1 Sec the Sylva Sylvarum. 


j See Aph. 35. 
$ Sce the Sylva Sylyarum. 
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are reflected, refracted, and united by Bdenpus nies 3 (-) dm " 
lightning, flame, and coal-tires: (3.) Fires o md materia E ) 
ires, close fires, straitened and streaming fires, or fires moditie 
ardenti itr f furnaces : (5.) Fire animated by the 
by all the various structures ot Turnac * e ranovd NE 
blast: (6.) Fire left to itself, unexcited : (7-) 2 OMM à 
oreater or less distance: (8.) Fire acting through i Py e 
(9-) moist heats, as those of the Balneum Mariee, an 2 e pus à E 
external and internal animal heats; compressed os mrs n y 
heats, as of ashes, lime, sand; and, in short, heats of all kinds, * 
ir various degrees. : 
NGC all, ile aud and discovery of the effects a ploduatippe 
of heat, continued and remitted gradually, regularly, and perio P We 
at due distances, aud with due continuance, should. be SS ij i 'or 
this stated inequality is a true offspring of the heavens, and the Eu Ve 
of generation.  Norisany thing extremely great and Mr ing to 
be expected from a vehement, hasty, and subsultory heat. de ur 
plainly in vegetables; and again in the wombs of RunaM Ege : - 
is a great inequality of heat, from the motion, the sleep, f e food, n ) 
the passions of the female in gestation; and, lastly, the same isl ity 
takes place in the matrices of the earth, where metals and minerals are 
ed, : ; 
hie renders the unskilfulness of some modern alchemists the more 
remarkable, who expect to obtain their end by means of an athanor, or 
the equable heats of lamps, &c. kept burning In one constant manner. 
And so much, at present, for the works aud effects of heat. Noris it 
yetthe season to examine these particulars thoroughly, before the forms 
and textures of bodies shall have been farther discovered. and brought 
to light, for itis then that instruments are to be sought out, applied, 
and adapted, when the examples, views, aud designs, are fixed and. des 
termined. | 
"The fourth means of practice, viz. continuance, is the provider and. 
dispenser of nature. We call that continuance, when a body is left for 
4 considerable time to itself, guarded and defended from. all external 
force, in which state the intestine motions discover, and finish, or per» 
fect their own course, whilst the extraneous and. adventitious motions 
are excluded, for the works of time are. much more. subtile than | 
the works of fire.| Wine cam no way be so well clarified by the 
fire, as by time, eor are the incinerations made by fire so exqui- 
site as the resolutions, consumptions, and decays of time. — 'fhe 
sudden and precipitate incorporations and mixtures made by fire are 
far inferior to those made by time. And the different and; various 
textures, which bodies endeavour at by conünuance, as in the case of 
putrefactions, are destroyed by fire, or a violent heat. 8 
It may be here proper to observe, that the motions of bodies perfectly |... 
included, or close confined in vessels, sufter something of violence, as evt 


* See the Experiments made with the Duke of Orleans's burning lens, by M. Hom- 5 


" 


. berg.-- Memoir. de l'Acad. Roy. An. 1702.—— Sce also the Philosop 
and German Ephemerides to the same purpose, 


T See the New Atlantis, in a. collection of the Author's Miscellaneous W 
f See the Sylva Sylvarum under the article Gold, e i 


hical Transactions ^: 






riüngs, i 
Ld 


l| See the Sylva Sylvarum, under the Articles Heat, Preservation, and Putiefaction. P 
$ Sce the Sylya Sylvarum, , 
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this imprisonment hinders the spontaneous motions of the body, and 
therefore continuance in an open vessel conduces more to separation $ 
but in a vessel perfectly closed, to commixture, or combination, and in 
a vessel imperfectly closed without excluding the air, to putrefaction ;* 
and in all theie cases, instances of the works and effects of continuance 
are to be diligently collected from all quarters. 

'The fifth means of operating, viz. by government and regulation of 
miotion, is extremely powerful. "We call that the government and re- 
£ulation of motion, whén one body, by meeting another, hinders, repels, 
er directs, its spontaneous motion. And this generally consists in the 
figure and position, or situation of the vessels; thus the figure of an 
erect cone forwards the condensation of vapours, in alembies, but an 
inverted cone promotes the purging of sugar, orthe discharge of the 
treacle into the receivers, Sometimes also curvature, or flexure, 

- Straitness, and dilatation, are required by turus, and tlie like. And all 
percolation depends upon this, that whilst the opposing body operis to 
one part of theliquov, it closes upon or stops another.] Nor is the 
business of percolation, or other regulation of motion, always carried on 
by external means, but also by internal, or by means of one body 
within another, as when stones are put into water to collect its sediment, 
er earthy parts, or when sjrups are clarified with the white of. eggs; 
whereto the grosser feeculences adhere, and may be afterwards separated. 
And to this regulation and direction of metion, Telesius, from a slight 
and superficial consideration, attributes the figures of animals, as if 
they were moulded, and took the impressiop of the veiny, wrinkled, aud 
hollowed sides of the matrix. For be ought to have considered, that 
though eggs also are formed in the uterus, after the same manner as the 
fo:tus, yet no wrinkles or inequalities appear on their shells. But it 15 
true, indeed, that the regulation of motion procuces figure in moulding 
and cast-work. i 

'lhe sixth means of practice consists in operating by corsents, or 
avoidances, which frequently lie deep concealed ; for those usually called 
eccult and specific properties, and sympathies and antipathies, are in 

reat measure the corruptions of philosophy. Nor can we have any 
solid hopes of. discovering the consents of things, before the discovery 
of forms aud simple textures, for consent is no more than the sympathy 
or correspondence of forms and textures to each other. 

But the greater and more universal consents of. things are not abso« 
lutely obscure, We will therefore begin with these, The first and 
principal. diversity of things is this, that some bodies differ greatly in 
their quantity and rarity of matter, yet agree m texture ; whilst others 
agree in quantity and rarity of matter, but differ in texture. For it is 
well observed, that the two chemical principles, sulphur and mercury, 
run, as it were, through the universe of things.l| And, doubtless, there 
appears to be acertain consent of nature, or an agreement of bodies, 1n 
these two , principles, from a consideration of the most universal 
phomnomena. "Thus there is an agreement betwixt brimstone, oil, 


lva Sylvarum. 


* Sce the article Putrefaction, in the Sy ; 
he chemical or other vessels may be casily 


And hence the figures or make of all t 
Mc: See Baerb aded Chemistry, under the chapter of Vessels. 


i See the articles Clarification and Percolation, in the Sy'va SOIERERIRE 
|| Sce the Sylva Sylvarum, under the article Principles of Chemistry. 
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unctuous exhalations, flame, and perhaps the body ef the stars; and 
again, between quicksilver, water, and aqueous vapours, air, and perhaps 
the pure interstellar wiher, Butthese two larger sets, or tribes of things, 
differ prodigiously from. eaclr other in quantity of matter and deusity, 
though they greatly agree in texture, as appears 1n ID unmerous Instances, 
But, on the other hand, the difierent metals have a great agreement in 
quantity of matter and density, especially in respect of. vegetables, . &c. 
but differ greatly in texture, whilst vegetables and ani mals have an in- 
finite variety.of texture, yet differ not considerably in quantity. of 
matter or density.* à 
. "The nest most general consent is that betwixt primary. or perfect 
bodies, and their fostering matters, that 1s, their solvents and. aliments; 
1t must, therefore, be examined, in what climate, in what earth, or 
glebe, and at what depth, all the metals are generated ;f and so of 
gems, whether those of. the rock, or produced in mines:f in wba£. 
glebe, or earth, all trees, shrubs, and plants, principally grow and e 
light; likewise whatamendments, or kinds of composts, whether o£ 
. chalk, sea-sand, ashes, &c. succeed the best ; aud which of. them are 
fittest and. most serviceable, according to the difference of the.land.— 
So again, the grafting and inoculating of trees and plants, with. the 
methods thereof, for the most successful ingrafting has a great depen- 
dance upon consent, betwixt the trees ingrafted. In which respect, it. 
às an agreeable experiment, which we are informed was lately tried, of 
the ingrafting of "field-trees, which has hitherto been practised only im 
those of the garden: whence the leaves. and mast of the former have 
been obtained much larger and the, trees rendered more shady.|| 1m 
like manner, the aliments of animals must be respectively noted in ge- 
neral, together with their negatives, for carniverous animals cannot be 
fed with herbage. "Whence (though the wil in men has a greater m- 
fluencé over their bodies than in other animals) the order of. the folie- . 
tani, or leaf-eaters, is said to have dropped,.after trial, upon finding. 
that leaves were not capable of nourisbing the human body.** ' Again, : 
the different matters of putrefactions, whence little living creatures ave 
bred, should be likewise regarded. 

.'Fhe consents betwixt perfect bodies and. their subordinates,. as ex- 
emplified above, are sufficiently manifest, whereto may be added the 
consents betwixt the senses and their objects. And as tbese latter cons 
sents are exceedingly evident, well observed, and thoroughly dis- 
cussed, they may aflord great light to other consents that are hitherto 
latent.[t 

But the internal consents and avoidances of bodies, or. their. affec- 
tions,, vulgarly aud often superstitiously called by the name of sympa- 
thies and antipathies, (whence we nnwillingly use the expressien,) are 


** See the History of Condensation and Rarifaction. 

A Sce Becher's Physica Subterranea. 

1 See Mr. Boyle's piece of the Origin and Virtnes of Gems. 

|| See the Sylva Sylvarum, under the article Vegetable and Vegetation, 
$ As in discovering the form of heat.—Sce the "Tables, Aph. 12, &c. 
*** See the Sylva Sylvarum. cT Ibid. 


1i Sce the Sylya Sylvaram, under t icles Imagination 
path, Ko. ylya Sy , I tbe articles Imagination, Senses, Sound, Sym- 
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exceedingly rare, as being either falsely attributed to things, mixed 
with fables, or overlooked and neglected. Tus there is said to be an 
enmity between the vine and colewort, because they thrive not well 
when planted near each other ; whereas the reason is, that both of them 
are succulent, and powerfully attract the moisture of the earth, whence 
they mutually defraud each other. So there is said to be a consent 


.and friendship betwixt corn and the red poppy, because they both 


grow only in ploughed ground, whereas there rather seems to be an 
eumity between them, because the poppy grows from such a juice of. 


the earth as was left and rejected by the corn, so tbat the sowing of 


corn prepares the ground to yield poppies. And there is a great num- 
ber of these false reasons and fictitious solutions of consents or sym- 
pathies prevalling. But fables are here to be absolutely rejected, 
whence there will remain buta slender stock of such consents as are 
approved by certain experience, like those between iron and the load- 
s*one, gold and quicksilver, &c. though there are some others also 
found worthy of observation in chemical experiments upon metals.*— 
But the most are to be observed in certain medicines, which, by secret 
and specific properties, regard either certain parts or humours of the 
body, or certain diseases, and sometimes individual natures. 

Nor are the consents between the motions and changes of the moon, 
and the affections and passions of the inferior bodies, to be omitted ; so 
far as they may be observed, and collected, from the experiments of 
agriculture, navigation, and medicine, or otherwise, with the requisite 
severity, and justness of choice and judgment.f And the less cominon 
all the instances of secret consents are, with the greatest diligence they 
ought to be inquired into, upon the footing. of faithful history and just 
relation; provided this be done without levity, or credulity, and with a 
proper degree of. doubt, suspension, aud tradition.|| 

"Fhere is still another consent of bodies in the way of operating, 
which, though it-seems inartificial, is yet of excellent and varrous use, 
and ought, therefore, to be inquired into by the means of careful ob- 
servation, viz. a disposition, or indisposition, to unite by simple com- 
position, or apposition ; for some bodies easily and readily mix and in- 
corporate, but others with difficulty, and unwillingly. 'Phus powders 


4mix best with waters, but calxes and ashes with oils, &c. . And not 


only the instances of the propensity or averseness of bodies to mix are 
to be collected, but likewise the instances of the arrangement of parts, 
their distribution and digestion upon mixture, and, lastly, those of 
predominancy after the union is made-$ dé 

'The seventh and last method, or means of practice, 1s to operate by 
changing and variously combining the former six. But, till each of 
those shall have been farther inquired into, it will not be seasoriable to 
offer ay examples of this method. — The series, or chain, of this kind 
of alternation or different combination of ways, asit may be accom- 


** See Becher's Physica Subterranea. 

7 See Mr. Boyle of Specific Remedies. 

t See the Sylva Sylvarum and History of Winds. 

|| See Sylva Sylvarum, under the articles Imagination, Sympathy, &c. - 


$ It desetves to be attentively considered how ready and commodious a thing prac« 
tice would prove, if all the assistances here pointed out werc procured, and employed 
as they might be, according to the design of this piece, 
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modated to the production of particular effects, is, indeed, exceedingly 
difficult to be understood, though extremely powerful in the effecting 
of works. But mankind labour under the utmost im patience with re- 
gurd to this kind of inquiry and practice,* though it be like a clue to 
the labyrinth of great works ;f and thus much by the way of illustra- 
ting sovereign instances, | eod 
51. In the twenty-seventh and last place, among our prero ative in- 
stáncés, come magical instances, by which we understand suc wherein 
the matter; or efficient, is but small, compared with the greatness of 
the work, or effect produced, so that, though these instances were com- 
mon, they would still be almost miraculous, some of them at first 
sicht, and others even when attentively considered. ^ Nature, indeed, 
of herself affords these sparingly ; but what she may do when farther 
searched aud. entered into, and after the discovery of forms, latent 
processes, and concealed structures, will appear to posterity.? 
"These magical effects, so far as we can hitherto conjecture, are pro- 
duced three ways, viz. (1.) by self-multiplication, as in fire, and those 
poisons called specific, as also in motions, which pass and increase as 
they go from wheel to wheel ; (2-) by excitation or inyitation in ano- 
ther body, as the loadstone animates numberless needles, without loss 
or diminution of' its virtue; and we find. the same kind of virtue in 
yeast, &c, ; (3.) by the pre-occupation of motion, as we above ob- 
served in gunpowder, guns, and mines.|| 
'The two former of these methods require the discovery of consents, 
and the third the measure of motions. But, whether there be any 
method of changiug bodies in their smallest parts, and transposing 
the more subtile textures, or structures, of matters, (which is a thing 
that regards all kinds of transformations in bodies,) so that art might 
thus quickly effect what nature is a long while bringing about, we 
have hitherto no certain indications; for, as in things that are solid, 
true, and useful, we aspire to the ultimate or highest perfection, so. 
we perpetually despise, and to the utmost of our power discard and 
. r&i€ct, such as are vain, tumid, and empty. And somuch for the sub- 
ject of. prerogative instances. i 
.59. It must be observed, that in this our new machine for the under- 
standing, we deliver a logie, nota philosophy; but, as our logic di- 
récts thé understanding and instructs it, not like the common logic, to 
catch and lay hold of abstracted notions, as it were by the slender 
twigs or tendrils of the mind, but really enters and cuts through. na- 
ture, and discovers the virtues and actions of bodies, together witli 
their laws, as determined in matter, so that this knowledge flows not 


. * TThatis, they have not patience to go through the inquiry, which alone directly 


: ads up to practice, or they preposterously desire to obtain the end without enduring 
e means. opp | 


T The reader may have some tolerable notion of the thing hete: meant, by care- 
fally reading over the Author's Histories of. Life and Death, of Winds, and of Conden- 


sation and Rarifaction, and understanding to what discoveries they lead, or what ; 
tendency is of the whole. i Td Mr 


i Little progress has been hitherto made in this medullary part of physics; for men 
have frequently mistaken or wilfully deserted the road that leads to it, though this 
Ri not only pointed out, but entered by the Author, as appears remarkably in hig 

ur Sylvarum, History of Life and Death, History of Winds, &c. l 
Aph, 36. * , 
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from the nature of things and. the universe; hence it is mo wonder, 
that, in order to give examples and. illustrations of our art, we every 
where employ physical considerations and experiments, | 
We have here laid down twenty-seven prerogative instances, viz. 1, 
solitary instances; 2, travelling instances; 3, glaring instances; 4, 
clandestine instances; 5, constituent instances ; 6, conformable in- 
stances; 7, singular instances; 8, deviating instances; 9, frontier in- 
stances; 10, instances of power; 11, accompanying aud hostile in- 
stances ; 12, subjunctive instances ; 13, instances of alliance; 14, cru- 
cial instances; 15, instances of divorce; 16, instances of entrance ; 
17, summoning instances ; 18, journeying instances ; 19, supplemen- 
. tal instances ; 20, lancing instances ; 21, instances of the staff I OD. 
instances of the course; 923, doses of nature; 24, instances of reluc- 
tance; 25, intimating instances; 26, sovereign instances; and, 97, 
"magical instances. — And, in point of information, they assist either the 
sense, or the understanding ; the sense as the five instances of light ; and 
the understanding, either by hastening the exclusion of the form,* as 
the solitary instances, or by coutracting and more nearly indicating - 
the affirmative of the form,T as the travelling, glaring, accompanying, 
and subjunctive instances; or by raising the understanding and lead- 
ing it to kinds and common natures, and that either immediately, as 
the clandestine and the singular instances, and instances of alliance; or 
in the next degree, as the constituent instances; or in the lowest de- 
gree, as the conformable instances; or again, by rectifying the under- 
standing, depraved by the things whereto jt is accustomed, as the de- 
viating instances ; or by conducting it to the great form or fahric of the. 
universe, as the frontier. instances; or, lastly, by guarding it against 
false forms and causes, as the crucial instances, and instances of di- 
vorce. 
And as to practice, they either mark out, measure, or facilitate it.— 
"They mark it out by shewing with what particulars we are to begin, ta 
prevent labouring in vain; as the instances of power, or to what we 
should aspire, if it be attainable, as the intimating instances; the four 
mathematical ones measure and limit it, and the sovereign and magical 
ones facilitate it. 
And of these twenty-seven instances, a collection of some should be 
made at first, as was above observed,|| without waiting till we come te 


* Seethe Tables, Aph. 11, 12, &c. 
T See the Tables, Aph, 11, &c. 


t If all this has not been clearly perceived in reading the foregoing Doctrine of 
Prerogative Instances, the whole may deserve to be read over again, in the light that 
is here afforded. And, as a foundation, let the fourth Aphorism of this Second Part 
be well understood. When the whole is conquered, it will appear that this Doctrine 
of Instances is a very important part of the Novum Organum, and makes the busi- 
ness of inquiry an almost mechanical thing, level to every capacity; for, if the In- 
stances, thatis, particulars, be collected upon any subject, and thrown into Tables in 
1he manner here directed, they of themselves exhibit a concise history of the subject 
that leads up to itsferm or latent process. Hence this Doetrine of Instances is a kind 
of general Direction or Table for the due conducting and prosecuting of all inquiries, 
$0 as at the same time to determine, limit, or almost grasp, the form of the nature 

nquired into and lead directlyto practice. And in this view let the Author's particu. 
jar Histories be constantly read ; as those of Life and Death, Winds, Condensation 
and Rarifaction, and several in the Sylyarum. 


4| See Aph. $7. ^ 
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particular inquiries: aad of this kind are the conformable, the singu- 
lar, the deviating, and the frontier mstances;. the$nstances of power, 
. of entrance, intimating, sovereign, and magical instances; because 
these either assist and rectify the understanding or the sense, or afford 
instruction with regard to practice in general ; and for the rest they are 
to be searched out when we make tables of view* for the business of the 
interpreter on any particular subject. For, the instances honoured and 
- ennobled with these prerogatives are like a soul among vulgar instances 
' of view ; and, as we said at the first,T. a. few of them serve instead of 
many ; and, therefore, when we make tables, such instances are stu- 
- diously to be sought out, and set down therein. 'T'he doctrine of them 
was also necessary to what we design shall follow: aud therefore a pre- 
paratory account thereof was here requisite. 

And now we should proceed to the helps and rectification of induc- 
tion, then to cencretes, latent processes, concealed structures,. &c. as 
mentioned in order, under the tweuty-first aphorism ; that at length, 
like faithful guardianus, we might possess mankind of their fortunes, 
and release and free the understanding from its minority, upon which 
an amendment of the state and condition of. mankind and an enlarge- 
ment of their power over nature must necessarily ensue; for, by the 
fall, man at once forfeited his inmocency, and his dominion over the 
ereatures, though both of them are, in some measure, recoverable, 
even in this life, the former by religion and faith, and the latter by arts 
and sciences. For the world was not made absolutely rebellious by the 
curse, but in virtue of that denunciation, ** In the sweat of thy brow; 
thou shalteat thy bread," itis at length, not by disputes or indolent 
magical ceremonies,T but by various real labours, subdued, and brought 
in some degree to aftord the necessaries of life. 


* See Aph. 11, &c. T See Aph. 22. 


T aget as those in the Sympathetic Philosophy, the Magical Philosophy of Paracel- 
sus, &c. | 
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"The author purposely left many parts of bis new engine untouched,. 
'*to go in quest of proper materials whereon to employ it ; and, being 
prevented by death, did not return from prosecuting the latter design, 
to finish the former. Whence though the parts that are treated, appear 
perfect, as parts ; yet the whole of this grand engine wants much of be- 
ing.completed. "n 
The contrivance itself has, by the greatest masters in science, been 
thought the best adapted, and most serviceable; of all those at any time 
proposed, for the advancement of. philosophy and art ; so that to perfect 
and fitit for general use may deserve more than ordinary care and con- 
cern. 
: And though to bring it so forward as we find it, was the labour ofa- 
master-builder ; though the work, in its own nature, is difficult, and, to- 
^vulgar philosophers, somewhat paradoxical; yet, perhaps, the author 
has left such instructions concerning it, as may enable workmen of a 
lower class to finish it, and render the method of*using it generally intel- 
Tigible: which seems rather to require sedulous application than any 
extraordinary learning, or uncommon abilities. : 
* In order, therefore, to promote the finishing thereof, it may be pro-- 
per to indicate the-more considerable attempts that bave hitherto been 
made, with a view to something of the kind ; and shew what farther re- 
mains to be done, with regard to the perfecting of this noble invention, 
and bringing it into familiar use. 

ORLOLs s left us four books of analytics: the two first whereof 
shew how to construct the forms of reasoning, and thetwo latter deliver 
the art of discovering and judging of things. 

"These books of analytics appear to have been little understood, till 
they were illustrated and explained by Gunther; with the addition of 
what is found to the same purpose in Plato* and Galen.f — Gunther 
hastwo treatises upon the subject: whence many latter writers up- 
on methods seem to have drawn their doctrine ; only illustrating it with 
examples derived from mathematics, algebra, and physics. ; 

This work of Gunther was many years after succeeded by another of 
the great mathematician Weigelius ; wherein he endeavours to deduce 
the art of demonstration from mathematical principles ; and farther to 
explain, illustrate, and shew the use of, Aristotle's analytics. | 

"The celebrated M. Des Cartes wrote an express treatise De Methodo ; 
wherein he reduces the whole art to four rules, that seem contained in 


** See Plato, in Phaedr. 
T Sce Galen. de optim. Docend. gen. 


1 See Owenus Guntherus Methodorum Tractatus duo, continentes totius artis Lo- 
fici medullam, facultatem omnium Scientiarum ac Demonstrationum Principia in- 
veniendi, dijudicandique rationem.  Helmstad. 1586. 


| See Analysis Aristotelica, ex Euclide restituta. Jenae, 1658. 
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1 's analytics; and will be found to coincide with the Medicina 
drptotte s xia d below. This method of Ds Cartes is. delivered, 
with considerable improvements, in the fourth part of the Axt de Pen- 
ser; where the author consütutes to method ; viz. the analy tical, and 
synthetical ; the former discovering, and the latter for teaching. , Aud 
he illustrates the whole with a variety of examples, as well physical as 
mathematical. M: vi 

Upen the same foundation, in the year 1687, the excellent M. 
"Tschirnhaus, a Member of the Royal Acadeniy of Sciences. at Paris, 
published an Essay towards a genuime logic of method of discovering 
unknown truths * "lhis is an extraordinary performance, that pro- 
ceeds entirely upon the mathematical or rather algebraical method, and 
deserves to be read with care and attention. 

M. Tschirnbaus, reflecting that mathematicians being the only sef 
of men, who either maintained no controversies, or at least soon came 
to a determination of them ; hence apprehended that mathematicians. 
alone were possessed of the right method of inquiry. | Upon this, he 
applied himself to mathematücal studies, in order to see whether, by 
making the proper alterations, the mathematical method could not also 
be accommodated to other subjects. 

In particular, he applied himself to a!gebra, and found that this ar£ 
performs even more than it promises, and with the highest degree of 
eertainty; when, haviug acquired a babit of solving the greatest diffi 
culties therein, and examining the secret nature of its method or man- 
ner of procedure, he says, he observed. that unknown truths may be 
discovered, after the same manner, not only in mathematics, but in. 
every other science. iid 

He makes the foundation of human certeinty to lie in those things 
wherein the operation of the understanding is most manifest, or those 
which may be conceived, without any possibility of a contradiction; as 
that the whole is greater than a part, thatthe radii of a circle are equal, 
&c. whence numerous other truths may be drawu; and, on the other 
haud, he lays it down for certain; that those things which cannot be 
conceived are false. : be 

, But here the Author cautions us against being deceived by the ima- 
gination ; for, according to him, many things are perceived by the 
imagination only, of which things no distinct notion or conception can 
by words be communicated. te another, as in the case of pain, lighr, 
colour, sound, &c. Hence he recommends two ways of distinguishing 
between the perceptions of the imagination and the couceptions of the 
understanding. 'Pbe firstis, by large and frequent experience, and 
especially by the help of mathematics, to acquire a habit of finding. 
the difference betwixt them, and'the second is to consider the equality 
there is in the human understanding, which all. men have equally alike, 
for what a man truly eonceives he can communicate to another, as we 
see in mathematical demoustrations, which are equally understood by 
all men ; whereas those things which are perceived by the imagination, 
a5 he calls it, are perceived uuequally, or. more by some-and less by 
otliers ; and, by justly distinguishing betwixt these two powers or fa- 
culties of themiüd, he su ppeses many-great errors may be avoided, 

* Medicina Mentis, siv | 


design better, Tantamen 
nitas Veritates. "The sec 


€ Artis Inveniendi; Praecepta Generalia : or, what explains the 
zenuing Logice, ubi disseritur de Methodo detegendi incog- 
ond edition is corrected and enlarged by the Author, 
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We next proceed to the Author's method of discovering new truths, 
wherein he supposes that any one may continually advance to an in- 
determinate length, without danger of falling into error. And here he 
advises us first to procure, with great diligence, a stock of all the pos- 
sible conceptions, which the mind, in the common course of studies and 

occasions, takes cognizance of. For, from these conceptions, defini- 
tions, in his method, are to be immediately formed, then properties to 
be deduced from these definitions, which properties he calls by the 
name of axioms; and from the definitions, combined all manner of 
ways, he discovers secondary truths or theorems, thus miaking the 
whole process algebraical. : 

, He determines it to be in the power of men to form scientifical defi- 
nitions; and, in order to form them justly, advises us to consider the 
manner wherein the thing to be defined is itself actually formed ;. or, as 
he calls it, stillin allusion to mathematics, generated ; and from this con- 
sideration, he directs us to derive the definition. Thus, for example, 
he defines virtue to be the power which men have of preservmg their 
own nature, according to the laws of just reason, or of procuriug to 
themselves all the real perfections, both of body and mind ; or, again, 
the perfection or melioration of human nature, according to the laws 
of just reason. 

'l'o facilitate this business of forming definitions, he lays down three 
general rules:—the first is, for reducing things, in thought, under 
their ultimate kinds or most general conceptions. And these highest 
mental kinds, or classes, he makes three, relating to things imaginary, - 
mathematical, and physical, under which heads all things that exist 
may be ranged. : 

The second rule is, when things are thus reduced under their highest 
kinds or classes, (o observe, either by reason or experience, what things 

- those are which remain continually present in every conception. 

'The third rule is, that all the formed conceptions be so ordered as 
to succeed each other, according to what he calls the number of possi- 
bilities, or elements; or, according as one thing supposes the existence 
of another, beginning with the simple cases, and proceeding gradually 
to the more complex. 

'The first elements of imaginary things, perceived by the sense, he 
makes to be fluidity and solidity ; the first of the mathematical, he 
makes to be points, strait lines, and curves; and the first of the phy- 
sical, matter, motion, and rest, without which nothing farther can. be 
conceived. "These rulés he explains and illustrates by many examples, 
especially of the mathematical kind, and then proceeds to shew the 
way of forming axioms from these genuine defi nitions, which he sup- 
poses to be the elements or first principles of truths. And, by consi- 
dering these definitions, either simply or comparatively, and in all their 
elementary relations, he deduces those truths from. them which he calls 
axioms. And thus, by considering the scientifical definitions of a strait 
line and a circle, or tlie relations arising from their generations, a large 
number of axioms may be deduced. — For example, from censidering 
the generation of a circle, by the revolution of a strait line about a 
fixed point, this axiom arises, viz. that the motion is slower towards 
the centre, and quicker towards the circumference. And so in other 


Cases, , 
After the requisite definitions are formed and compared together, 
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the last thing is to combine or join them with each other, ào as to con- 
stitute what the Author calls theorems, or new truths; for, two or more 
definitions, or natures, being thus joiued together, there may hence arise 
different natures, or new possibilities, depending upon each other, as 
we see in compound macliines, &c. and this the Author again illus- 
trates with a great variety of geometrical and physical examples. The 
whole procedure he declares to be the same that is used by the masters 
of algebra for solving such problems, as at first sight might appear un- 
solvable by any man of genius. Fora problem being proposed, the 
thing is represented to the eye as if it were already known and discover- 
ed; so as clearly to shew what particulars are here joined together, 
whilst the natures or definitions thereof are already known or actually 
exhibited. "Then each different nature is separately considered, and. 
expressed by a different equation, in the most simple characters possible. 
And.now these several equations are variously compared or combined 
together, till a sinele equation thence arises, and includes the natures 
before expressed by different equations, so as clearly to demonstrate 
how the question proposed may receive a solution. 

The author afterwards shews how his method of discovering truth 
may be eased ; and, in order thereto, first removes the impediments in 
the way, among the chief whereof he places falsehoods, prejudices, 
and errors; inquires into their origin ; and. produces instances thereof, 
in his three kinds of subjects, viz. imaginary, mathematical, and phy- 
sical. He accounts those the most subtile and treacherous errors, when 
imaginary matters are confounded with real or physical ones, which 
he observes to be done even by the most acute philosophers amongst 
the moderns, in laying dewn the principles of nature, and shews how : 
various sects and prejudices have thence arisen and spread themselves. 

"These false philosophies and reigning prejudices he apprehends may 
be corrected two ways, viz. first, by exactly distinguishing between the 
operations of the understanding and those of the imagination ; and, se- 
condly, by assisting the understanding in the discovery of truth, with 
the imagination directed by a good method of investigation, And this 
help is afforded, (1.) by a just adapting of words to tbings; (9.) by 
proper characters for different ideas; (3.) by motions, or moving en- 
gines and contrivances, to assist the mind in its operations; and, (4.) 
by new experiments, which give new conceptions. And by this means 
he supposes the imagination may be brought to co-operate with the un- 
derstanding. 

The second impediment he makes to be this, that we do not duly 
regard, nor attentively consider the things already known; and the 
third, that we too much regard ihe usefulness of knowledge and dis- 
coveries, whereas, he says, we ought to content ourselves with the bare 
discovery of new truths; otherwise we block up the way to the most. 
useful things of all; for, a very small natural power, which, in the 
abstract conception, appears of very little significance, may yet prove 
infinitely useful in its future applications, asin the case of the magne- 
tic needle, printing, gunpowder, &c. for numberless inventions of this 
MES may be derived from trivial experiments. : 

-The fourth impediment he makes to be a natural indisposition in 
men, whence tbey are not always fit to go upon the inquiry after 
truth ; and for this indisposition he proposes several remedies. "The 
fifth impediment is a too long series of investigation, which he eudea- 
Yours to remove by a proper distributio of tbe work, aud establishing 
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a proper order. And the sixth impediment, he makes to be this, that 
the uffairs of life often prevent our inquiring after truth, which hin- 
drance he proposes to rediove, by directing us to follow our own. incli- 
"ation in pursuits, 

In the last place, he comes to deliver the method of discovermg un- 
known truths, with respect (1.) to ourselves, in following our own in- 
clinations; (2.) with respect to those sciences, the knowledge whereof 
i$'the most necessary or most pleasing ; and, (3.) with respect to na- 
tural philosophy; which, when known, is, according to bim, the most 
delightful of' all sciences. — For, by uatural philosophy, he understands 
à knowledse of the universe, demonstrated, a priori, in exact mathe- 
1hatical order ; and confirmed, posteriori, by manifest experiments, suf- 
ficient to convince the itnagination. 

Such is tlie general plau of the Medicina Mentis, wherein we may ob- 
serve much sazcacity and ingenuity ; but, perhaps, when closel, examined, 
the work will appear a little too much influenced by the notion, which 
t'^ author at first espoused, of fitting the direct algebraical method to 
universal philosophy, and that he has thus endeavoured to found a uni- 
versal art of iuvestipation upou one, which, though extremely noble 
and excellent, is yet limited or confined; orthàt, at best, his method 
is not sufficiently general, or fitted fór universal practice, but rather 
formed according to the model of man than the model of nature. It 
may also, till farther improved, appear to be more mental than prac 
tical, and to be better fitted for solving phaenomena in the ordinary 
mànner, assighing probable reasons of things, and making all square 
with the human mind, than to discover such actuating causes as 
shall enable men to subdue and conquer nature by works, in which 
light it seems to fall vastly short of the Novum Organum, or Art of 
Investigating Forms. 2 

But though in this principal view, the Medicina Mentis may not be 
so useful as the Novum Organum, yet they have a remarkable agree- 
ment in numerous other respects, and may be made greatly to assist and 
promote each other, especially the Medicina Mentis wil! prove serviceable 

'to0 the Novum Organum, in the formmg of notions; which M. 
"Tschirnhaus terms the forming of definitions. 'Thus much is certain, 
that they both deserve to be farther improved and reduced to practice, 
for the field of. nature is so large as to require all the engines and ar- 
tificial helps that can any way be procared. And if this. method of 
M. 'Tschirnhaus shall be brought to per/ection or commodiously fitted 
for practice, it will then, perhaps, be found to coincide with the No- 


yum Organum, so as to constitute a part of that general engine, 
whence it seems in a great measure to have been derived; for, as the 
Medicina Mentis is the algebra of men, applied to things, so the No- 
yüm Organum may be called the algebra of nature, applied to. her- 
self, 

Among the later philosophers of our own nation, who have endea- 
voured to impreve or find out methods of making new discoveries, the 
principal seem to be Mr. Boyle, Mr. Locke, Dr. Hooke, and Sir Isaac 
Newton. Mr. Boyle has given us à particular account of the method 
be pursued in his philosophical inquiries, which plainly appeared to be 
formed upon the model of Lord Bacou, and is no other than a loose 
gud imperfect kind of induction, proceeding upon certain tables. of 
inquiry, or general heads of history ; for, m every regular inquiry, 
Mr. Boyle first proposed to himself three kinds-of orders, ranks, or 
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under which he ranged all the particulars relating to the history 
hether it were a body, a quality, an operatio, or a 
process. "The first general order, or place, was destined to receive all 
such titles or heads of inquiry as readily occurred upon the first. deli- 
berate view or general survey of the subject, the titles being made suf- 
ficiently numerous and comprehensive, and not accommodated to any 


hypothesis. * His titles of the second order were set down, after à care- 
fül consideration of the heads of the first, trymg the experiments and 
d after reading authors, 


making the observations there proposed, an 
couversing with philosophers, and meditating upon the subject, . so as 
thus to have procured a full information with relation to the whole 
thereof. "'Phis setof titles will, of course, be more exact, more full, 
and better ranged than the first, whence the materials here contained 
or indicated will, with the proper introduction, alteratious in method, 
connections, transitions, additions, farther directions, &c. begin to forux 
'a natural bistory of the subject, that may be improved from time to 
time, or from age to age; till it arrives at perfection. Lastly, where the 
inquiry was difficult, or large, the author thought proper to form à 
-iniddle order of titles, interposing betwixt the two former ; and this by 
carefully examining and comparing the several particulars ranged un- 
der the titles óf. the first order, so as thus to discover many uew direcs 
.tions and heads of inquiry, which being afterwards added to the former 
may require the whole to be new-moulded, and afford a much more 
copious and. useful set of titles than the fivst, all which titles are to be 
filled up, as exper'ments or observations are made, or the proper infor- 
mations obtained; but, after all, as many particulars may happeu tó' 
be omitted, or not be thought of at the proper time, or when they are 
wanted, and as the history must needs be improvable by after thought 
and farthe: knowledge, the Author leaves a place empty by way of 
appendix to his titles, for receiving the particulars omitted, that belong 
to some of the titles, but were forgot or overlooked, and another for 
particulars to be added; under which, such new matter was to be re- 
ceived as might be procured by farther discoveries and improvements 
made, after the history should be written or published." 

"Mr. Locke appears to have designed a kiud of familiar explanation 
and illustration of many aphorisms of the first part of the Novum Or- 
ganum, in his excellent Essay upon Human Understanding, and again 
1u his posthumous piece concerning the Conduct of the Understand 
ing ; but he seems no where to have explained the second part of the - 
Novum Organum, orthe Art of luvestigating Forms. His philoso- 
phical writings are now generally known and,read ; but, as they tend 
to the curing of prejudice, preparing the mind, and fitting 1t for the 
.discoyery of truth rather tham to open any fresh fountains of science 
or teach the art of discovery, they need not bere be insisted. on, espe- 
cially as they have but little immediate regard to natural philosophy, 
whence all the sciences should be derived and supplied. — Aud the same 
character may be understood proportionably of Father Malbranche's 
Recherche de la Verité. ! 

Dr. Hooke, who was a great master in the art of invention, as ap- 
pears by his numerous contrivances and discoveries, pursued much the 
same method as Mr. Boyle, In his piece for improving natural philos 


classes, 
of his subject, w 


* See Mr, Boyle's Werks, Abridgm, Vol, I, Prelim, Disc. p.24, 
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sophy, he seems to have proposed to perfect the design of the Lord 
Bacoü's Novum Organum. And it is great pity that a person so welt 
suited to the work did not proceed farther init. ^ Allhe has done to- 
wards it islittle more than a familiar repetition of what the Lord Ba- 
con had beforelaiG down under the doctrine of idols, helps for the 
senses, the doctrine of prerogativeinstances, and the method of col- 
lecting a history of nature; t ough the Doctor has sometimes added 
apt illustrations, large explanations, and particular improvements. 

Had Dr. Hooke finished the piece, according to the scheme he at 
first proposed, it would doubtless have familiarized the parts of the 
Novum Organum, which are already extant; and, perhaps, have sup- -— 
plied the rest ; but, as it now stands, it is defective in those very parts 
which are wanting in the Noyum Organum. t was, indeed, a post- 
humous piece; and, perhaps, purposely neglected by the Doctor to- 
wards the close of his life, for fear ef divulging his mechanical or phi- 
losophical algebra, which he seems to have learnt from the Novum Ore , 
ganum, and desired to conceal.* f LL 

Sir Isaac. Newton appears to have had a very extraordinary method 
of making discoveries; but, as that great philosopher did not think 
proper to reveal it, philosophers of an inferior rank can only guess-at 
it, and admire what they do not fully understand. Where the busi- 
ness of investigation depended upon experiments, as particularly in 
his excellent inquiries about light, he seems first to bave imagined, in 
his mind, how things were, and afterwards contrived his experiments, 
on purpose to shew whether those things were as he had preconceived 
them or not, and, according to the information thus obtained, whether 
from his own experiments and observations, or those of others, he al- 
tered and improved his notions, till, after various trials and various 
amendments, his notions appeared to be just and perfect. And this is 
a short or mechanical method of induction. . 

But besides this kind of mechanieal mothod, Sir Isaac Newton had 
a mathematical one, afforded him by his dexterity in algebra, and his 
admirable invention of fluxions, which are not to be understood and- 
applied in philosophy, without great sagacity and caution, for, other- 
wise, they will.be apt to mislead. — And here this great author has 
shewn uncommon address, and found the secret of calculating mathe- 
matical or mental forces, powers, and motions, and afterwards apply- 
ing them to natural bodies and natural things. But the attempt is 
suitable only to a distinguishing and sublime genius, that can let 
iuathematies constautly rule and preside over physics, without cor- 
rupting philosophy or rendering it fantastical. : 

At other times this great philosopher observed the stricter laws of* 
induction, collected the necessary facts, observations, and experiments, 
and, by contemplating them in his mind, or reasoning upon them, 
gave tlie result, with its consequences, as in the theory of the tides, 
moon, comets, &c. so that he seems to have used all sorts of methods 
by turns, or to have formed one to himself, compounded of the me- 
chanical, mathematical, and the usual inductive method. — So that, if 


** See the account of his life prefixed to his posthumous works, p. 4. — See also his 
method of improving natural philosophy, p. 65 ; and compare the whole of tbat Piece, 
the Preface to his Micrographia, and his own particular inquiries, with the doctrine of 
the Novum Organu;n. ) d - scd Dato 
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this mixed method also were to be prosecuted and brought to the great- 
est perfection whéreof it is capuble, it may fall under that still more 


general one of the Novum Organum. bib ; 

'T'his Novum Organum, we have seen, 1s divided by its Author into 
two general parts, viz. one that is designed to be preparatory or intro- 
ductory to the other, which is scientifical' or doctrinal, so as clearly to 
deliver a new way of proceeding, upon all kinds of inquiries with. the 

reatest advantage to the mind, for acquiring a thorough knowledge o£ 
ke works of nature, aud leading to an unlimited practice for accom- 
modating human life. ». eis 

"The design of the preparatory part is to remove prejndice, procure a 
fair hearing, and'give some tolerable notion of the whole, lt may be 
subdivided into seven smaller parts, or sections, the first whereof endea- 
yours, 1, to-awaken the mind, as it were, from its lethargy, and make 
it see that philosophy aud the sciences are so far from. being perfected, 
that, 9, men are hitherto unprovided of the means of forming the 
sciences ; 3, that as knowledge and. power constantly go hand in hand, 
men bave but little knowledge, because they produce but few consi- 
derable effects; 4, that the common ways of reasoning and contem- 
plating, though so much magnified, are but delusory things, and re- 
quire much rectification and amendment; 5, that the common logie 
and syllogism, however useful in common affairs, are of no service in 
philosophy ;. 6, that our first notions of things are faulty, and require to 
be corrected, improved, and verified; 7, that the sure way of disco- 
vering truth has not hitherto been tried; 8, that men form vain idols 
to themselves, instead of discovering the truths. of nature; 9, that a 
more powerful logic than the common, ora kind of engine for. the 
mind, is absolutely required for the service of philosophy ; 10, men 
preposterously delight in a hasty and erroneous way of disputing, 
judging, -and confuting, according to the scanty measure of their own 
knowledge, and the supposed truth of their own ill-formed notions. 

'T he second section shews the several errors we commit in forming our 
notions of things, and how detrimental such errors are to the progress 
of philosophy. 1t shews that the mind is tinged and infected four se- 
veral ways, for, 1, men in general have a strange propensity and obstinate 
property of referring all things to themselves, asif nothing existed others . 
wise than is represented. by their immediate senses, or as 1f there was no« 
thing in nature but what their sensesimmediately perceive, whereas the 
other parts of the universe, as theair, ether, &c. and other creatures, are 
to be regarded in philosophy as wellas man. And here man is shewn, 
1, inclined to feign and invent from. within himself, instead of search- 
ing and discovering ; 2, tobe exiremely liable to prepossession and 
prejudice, so as with difficulty to.remove those false and superstitious 
notions he has once imbibed, as of astrology, omens, judgements, &c.' 
3. to be easily moved and. led away by those things that affect the ima- 

. £gination more than the reason; 4, to be fond of launching into infi- 
nity, and the highest universals, disdaining the intermediate truths, 
; which: 1n practice aré more serviceable; 5, to be drenched in the affec- 
tions of his body, and thence easily turned aside to pride, vanity, false 
hopes, &c. 6, it is shewn that the.human senses, without farther as- 
sistance, are of little use in philosophy, though. mem attribute such 
great matters to them 4 and, 7, that men are fond of abstract notions 
and general theories, at the same time neglecting the due inquiry intg 


» 
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nature and particulars, which alone can chew them what things are. — 


And PE imperfections beloug to the species of men or mankind in 
general. ho : f 
: (2.) The mind is also infected differently, according to the constitu- 
tion, complexion, bent, or inclination, of each particular person, or ac- 
cording to his education, custom, studies, course of reading, employ, and . 
other accidental matters, whence every man has his own peculiar bias, or, 
as It were, his own particular glass, tinged to his humour, through which 
he views every thing. . And hence some men doat on mathematics, others 
on chemistry, others on logic, &c. and accordingly tinge aud infect what- 
ever they apply to, with mathematies, chemistry, logic, &c. whereas 
the true philosopher should not be warped to any particular branch of 
Science, but remain equally affected to them all, as they may all afford 
their assistance in promoting philosophy ; but, in the present. state of 
men and things, some subtile capacities pursue the minute differences 
of their subject, and making. no end of splitting and dividing, asiu 
anatomy, &c. till the mechanical structure or organization of the parts 
1s lost, and others, on the contrary, consider only the wholes, without 
examining the parts. Some fondly admire the ancients, as Aristotle, 
Plato, &c. and others some favourite modern philosopher. But, un- 
less the mind. be thoroughly convinced of the folly and absurdity of 
such a procedure, and be brought, by act and habit, to a quite con- 
trary temper, true philosophy cannot be effectually promoted, for the 
sciences, formed by distempered minds, will partake of the distempers, 
and accordingly appear trifling,' gross, partial, half-faced, distorted, 
fantastical, &c. x icd 
(3.) "The third way wherein the mind becomes perverted, 1s by the. 
abuse or improper use of words, for the philosophical words, in all 
Aanguages, are commonly false or inadequate marks or signs of things, 
and by no means convey just'and perfect notions. So that men are 
continvally imposed upon, even against their wills, by a wrong impo- 
sition of. words, which are generally coined by;the vulgar; or if by 
philosophers, it is without taking the requisite pains and care to form. 
notions duly from things, and then give suitable names to these no- 
tions. And hence the reasonings, the discourses, and even the writings, . 
of men, are often stranzely confused, or but seldom perfectly intelli- 
gible, and propagatemotions, which men take by consent, without in- 
quiring whether they are just, or how they were formed. But, in or- 
der to improve philosophy, it is of" great importance to bave words 
suitably adapted, aud kept invariably to denote perfect notions, so as - 
to express or convey such notions without delusion or imposition. . But 
no language of this kind can be made, till a set of such notions shall 
be duly formed from things, which depends upon the use of induc- 
tion. And as this language and these notions are hitherto in great 
measure wanting, the mind thus remains unprovided of one very great 
help for the improvement of. philosophy. i 
(4.) "The mind is, again, strangely perverted by fabulous theories 
and romantic philosophies, which are extremely numerous and still 
continue to increase.  'l'he third section divides them into three gene- 
ral kinds, viz. sophistical, empirical, and: superstitious. — Sophistical 
philosophies are those formed upon cemmon or hasty observations and 
experiments, by a subsequent operation of the mind. : Thus Aristotle's 
philosophy was formed upon common observations; wrought up by his 
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logie, so as to become sophistical and corrupted; for common obser- 
vations and obvious experimentis are not. of themselves fit to build a 
serviceable philosophy upon, as they by no means shew all the secret 
motions of nature, and the laws by. which things are governed. Nor 
is the commou logic an eugine at all suited. to deal with experiments, 
observatious, and nature. . 

Empirical phijosophies are those formed upon only a few experi- 
ments, though made with great exactness, as Dr. Gilbert's philosophy 
is formed upon his maguetical experiments, and the philosophy of the 
chemists upon a few repeated experiments of. the furnace, &c. — But to 
form a general philosophy upon a few experiments, must needs appear 
a childish attempt to those who consider the variety and. extent of na- 
ture, and the treacherous, faulty, or rash, propensity of the mind, in 
reasoning from them. tupisg rd 

Superstitious philosophies are those where matters of flith and reli- 
gion are worked up with those of reason and. sense, which makes fan- 
tastical philosophies and heretical religions. . "Thus the philosophy of 
Pythagoras was clogged with gross superstition, and that of Plato with. 
one more dangerous; and thus, of later date, a variety of theories 
have been given of the earth, from the first book of Genesis, which 
has had the fate to be differently explained aud worked up into oppo- 
site systems, according to the differeut faucies of men or the prevailing 
philosophies of the times. And thusit appears that scarcely any ohe 

as had thoughts of deriving a pure and. perfect philo-ophy from na- 
ture, that should be a true model of the world, without any more mix- 


ture of logic, mathematics, chemistry, magnetice, &c. than may be 
found in nature. yd ; : 

- In the next place are shewn some particular ways which the mind has 
of abusing itself, by forming wrong notions of the things that are seen 
and considered. "fhus, upon seeing the changes wrought in bodies by 
the mechanic arts, in the way of combination and resolution, men are 


apt to imagine that nature makes use of the same expedients in com- 


-" 


pounding and separating bodies, whence seem to have sprung the de- 
lusory and' imperfect notions of the four common elements, as if all 


, bodies were compounded of and resolved into these, hence those called. 


thechemical principles, &c. ' And thus, from seeing mnechanies worl 
with the ruler and compass, seems to have arisen the crüde: and imper- 
fect notion, that nature operates geometrically, &c, — But these and the 
hke notions, being superficial end erroneous, cannot be admitted into 
philosophy without corrapting it. The same is to be understood of lc- 
g!cal, mathematical, and metaphysical notions, rashly introduced and 
mixed with such as are physical, un 

Again, the mind 1s apt to run into two contrary extremes, so as either 
to be very positive ayd dogmatical, or else extremely loose and scepti- 
calin philosophy. "Phus Aristotle, determining to cut off all. future 
occasion of doubting, called up questions, and resolved them, 1o 
shew that all was now settled ond determined. But Pyrrho and his 
followers doubted of every thing. And in this manner men commonly 
either stop short too soon, and fancy that enough is known already, or 
continue fluctuatingin uncertainties, or else turn aside to amusernent, 
mstead of endeavouring to procure an active ànd serviceable philosophy. 
And, unless these perverse habits be corrected, no pure philosophy can 
be obtained, ) l oes a 
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But, instead of endegvouring to correct these ill habits of the mind, 
men have the talent to confirm and strengthen them, by corrupt and. 
perverted kinds of. proofs and demonstrations, which are generally used 
»snstead of the true ; for, logical demonstrations wrest the works of na- 
ture, to make them square with the thoughts of men; whereas the 
thoughts of' men ought to be submitted aud formed according to the 
works of. nature; so that logical demonstrations, appled to physical 
matters, are only the play of words, or at best deceitful and incompa- 
tible. For the unassisted senses are incomopetent, notions are ill- 
formed from their reports, the principles of the sciences can never be 
justly inferred. from a number of instances produced only on one side; 
and the present method of arguing from principles is erroneous and in- 
eonelusive. | 

'The best method of demonstration is shewn to be the demonstration 
by experiencó, provided we do not rashly endeavour to judge of other 
shings from it, but proceed therein with great circumspection and ri- 
gorous exactness.; which method having been little observed, no wou- 
der i£. true philosophy be but little advanced. 

'l'he fourth section proceeds to.shew by what signs or marks false 
theories and. philosophies may be discovered, so as to prevent the mind. 
from being imposed upon. - &nd here itis made appear, that the phi- 
Tosophy in vogue over Europe is principally the superficial, profes- 
sorial, disputatious, and sophistical, philosophy of the Greeks, and 
chiefly of. Aristotle; a philosophy, which, hewever it may have spread; 
is little more than logical or verbal, that does not convey such direc- 

- fions as may enable us to perform any thing considerable for the advan- 
tage and accommodation ef life. And again, it js shewn that the 
Greeks were masters of little knowledge, especially with regard. to-the 
basis and matter of all other kuowledge,—naturalphilosophy. 

And here the surest sign whereby to judge of any philosophy, 1& 
shewn te be by its fruits or usefuless, in supplying the necessities of 
zaankind, and improving the practical arts whereon the accommodations 
of life principally depend. But the Greek philosophy having yielded: 
mone of these fruits, 1t is. to be accounted barren. And the same 
judgement isto be made of the chemical and magical philosophies, 
neither of which have enlarged the human power in any tolerable pro- . 
portion to their high preteusions. We are not, therefore, to form: 
a judgement of any philosophy from its shew and appearance, the 
greatness of its authors, the antiquity of its origin, the multitude of 
xtsadmirers, the. reputation it has gained omong learned men, nor 
even from general consent itself; but principally from its use, or the 
tendency it has to improve the mind, enlarge the human powers, and 
give us a € mmand over nature. i "uia 

"he fifth section is designed to shew the reasons why the philoso- 

i s of all ages have fallen into errors, and made so httle improve- 
.3ment in the business of philosophy. '"Phese reasons amount tothis(1.). 
that when a true estimate is made, there bas, through the several ages 
ef the world, been very little time well-suited to the cultivation. of na- 
tura) philosophy, which, as must be. well remembered, is the founda- 
tion of all philosophical knowledge, or the true matter whereof the 
sciences should be formed : (9-) that, during the. times best suited. to- 
ihestudy of natural philosophy, little labour hàs been bestowed there- 
on, the men of genius and learning having chiefly applied themselyes 
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to morality, civil policy, and. religion: (3.) that scarcely any eisdus 
person applied himself entirely to the study of natural philosophy, 
which having been always looked upon as a kind of secondary thing, 
was only consulted occasionally, and, im a perverted. manner, made 
subservient to physic, mathematics, &c.: (4,) that the true end of phi- 
sephy has been entirely mistaken, which is to enrich: and. ennoble hu- 
man life with useful inventions, new arts, and new powers; whereas 
philosophers, as they are called, have had views to the raising of sects, 
aggrandizing their own names, gaining a dominion over meus minds, 
or some such inferior and perniclous euds. —(5,) "That vrong ways have. 
been chosen for advancing philosophy, and argument used instead of 
experiment, reasoning and speculation instead of close observation and: 
genuine induction, and the true method of raising fruitful axioms, and 
discovering works worthy of. mankind, entirely neglected. (6.) 'l'hat 
a few ancient philosophers have been obstinately and perversely ad- 
mired, or almost adored, as men of supernatural abilities, to the 
shameful neglect of improving the human power; whereas the ancients, - 
living in the younger days of the world, were in many points of expe- 
rience and knowledge inferior to the moderns.  (7.) 'Thata false ima-' 
&ination, as il men were possessed of many excellent arts and perfect 
sciences, has fatally hindered the improvement of philosophy, whereas 
the arts and sciences, at present ;n use, are, in reality, but few and 
weak, 1n comparison of swhat may be discovered by the light of axioms. 
(8.) That much craft and a kind of imposture bas been generally used 
to make the sciences appear more perfect and complete than they are, 
whereby many have been deluded. (9.) That miuch vanity has been 
shewn by some modern authors, in boasting themselves, and making 
great promises of extraordinary things for the advantage of mankind; 
but, shamefully failing in the performance, sober men have hence ta- - 
ken a distaste, and too obstinately believed other practicable things to 
be ofthe same stamp.  (10.) Phat men have senerally neglected to - 
propose themselves noble and suitable tasks for the improvement of 
philosophy; and, instead thereof, hàve indolently determined many 
sober and rational things to be mere impossibilities, or beyond the 
reachof art, at the same time greatly over-valuing slender perform-. 
ances. (11.)'Phat religious zeal, bigotry, and superstition, and the 
school divinity, have, through several ages, been very unfavorable to. 
the improvement of natural philosophy, and checked its progress, 
(12.) "That the common schools, universities, colleges, and societies 
of learned men, have also generally opposed all new àud. considerable 
improvements in knowledge. —(13.) "That no sufficient rewards have 
been allowed for inventors and improvers, And, lasdly, that sedate 
and sober men have indulged an untimely despair or entertained a be- 
lief that no farther improvements can be made in philosophy. So that, 
under all these obstacles and discouragements, it is no wonder if very. 
little true philosophy has appeared in the world. 
The sixth section, of the first part of the Novum Organum, tends to 
raise the mind from the languorit may have been thrown into by the me- 
laucholy prospect of the former section, and sets before us in a native light 
what solid reasons there are to expect, that, notwithstanding the obstacles. 
and discouragements above enumerated, a genuine philosophy may be set 
en foot ; and, if men will not remain wanting to themselves, be brought 
te perfection, and afford all those fruits and advantages that the human 
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state is capable of affording. ^ And here the author observes, (1.) that, 
as the art of navigation has discovered uew countries, and carries on a 
correspondence eyen betwixt the most distant parts of the globe, great 
opportunities are thus atlorded of procaring the necessary informations 
for enlarging the bounds of. kno&vledge. | (2.) 'l'hat, as we may plainly 
perceive the errors which the ancient. philosophers fell into,' and the 
reasons why they failed in promoting the more serviceable sciences, if 
the errors they cominitted axe carefully avoided, and a different method 
to betaken, there are grounds to hope for better success in future. 
(3.) "That, therefore; the art of experimenting: aud the art of reason- 
ing are to be joined together, or a new art to be formed by a mixture of 
the two, in order to procure a Sylva, or suitable collection of. prepared 
and well-digested materials for philosophy. — (4.) That natural philoso- . 
phy must be kept pure and uncorrupted with logic, mathematics, and 
«hvinity. (5.) "That the mind must discharge itself of all prejudice, 
false notions, phantastical theories, and useless philosophies, and be- 
come fit to receive such notions as are just and purely philosophical, 
without any way corrupting or debasing them. — (6.) Thata just foun- 
dation must be laid for experience, in a history ef nature, collected 
with the greatest.exactness, diligence, fidelity, and judgement, so as 
to make it extensive, or to measure of the universe, without admitting 
any thing faulty, foreign, or superfluous. (7.) "That, in particular, 
the more leading and informing experiments are to; be carefully sought 
and procured. ^ (8.) That a true order or just method of experment- 
ing be introduced, so that experiments may not remain casual things, 
but an art of experimenting be formed. (9.) That no inventions, or 
puer ways of working or combining tbe materials of philosophy, 

e trusted to thought and contemplation, but the whole process be 
exactly written down or described on' paper.  (10.) "Phat the matters of 
a pure history of nature be not left in leose particulars, but be regu- 
larly digested and brought into tables, according to the nature of every 
subject, that the understanding may work thereon to the best advan- 
tage. (11.) That axioms be formed from these tables, so as to point 
out new experiments, and thence afford still higher axioms leading to 

reater works. | (19.) 'That these axioms be formed, not in the way of 
ihe ancients, by rising at once from particulars to the most general con- . 
clusions, but by careful steps in a safeand guarded,manner, so tbat the 
axioms thus raised shall not afterwards deceive, but be thoroughly ve- 
rified, and remain just and pregnant expressions of the laws and facts 
of uature and art. (13.) That a new method of induction be employ- 
ed in raising these axioms, viz. such a method, asis suited at once te 
discover and demonstrate arts and sciences, by investigating the real 
and internal natures of things. On this new method or art of induc- 
tion, the author builds his principal hopes of improving philosophy, 
and to deliver this art was the principal purport of the Novum Orga- 
num ; the part we are now upon being only introductory thereto. And 
to give some intimations for perfecting this art, the present Appendix 
js written. (14.) 'The last foundation of hope, in the way of forsaking 
past errors, is this, that natural philosophy inay be extended, or made 
to afford matter to the sciences, and they again be brought back to phi- 
losophy, so as to make them.centre thereiu, without mutilating or dis- . 
membering the sciences, whilst they, together with natural philosophy, . 
constitute one serviceable corps of knowledge. 
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(15.) The next fountain of hope for the improvement of know-. 
ledee, is the prospect which men may have of future discoveries, if 
they will put themselves into the proper way of inquiry. For sinc& 
many discoveries have been hit upon unexpectedly, or by accident ; 
as by the instinct of brutes, &c. without going 1n quest of them, 
greater success may be, doubtless, expected from a proper method of 
inquiry, and the art of experimenting with reason, industry, and sa- 
gacity ; more especially by the method of induction abovemeutioned, 
which is a contrivance for the speedy bringing of new discovertes to 
light. (16.) Some considerable improvements of philosophy may be. 
also reasonably expected, if the requisite time, expense, and applica- 
tion, shall be used in collecting such a history of nature as was men« 
tioned above, which is a thing that has never hitherto appeared, but 
may be procured, and is no impossible or impracticable scheme. 
(17.) And, lastly, though we had less encouragement to hope for suc- 
cess than we lave, yet a course of trial and experimenting should be 
undertaken, because there is thus, at least, a chance of unproving 
philosophy, at the expense of a little labour : whereas, to sit down. 
desponding, or resolved against all trial and attempt, seems unwortly 

; of human nature. | 

"The seventh and last section of this preparatory part of the Novura 
Organum, .is calculated to give some tolerable notion, not only of the 
design of the second part, but also of the whole; that the nature and 
use of the new method of induction may be better understood. And 
here the author declares, that he has no view to found a sect in philo- 
sophy, or procure followers ; but only to lead men by the hand a little, 
in order to shew them the way of following nature, and freeing them- 
selves from the necessity of following any philosopher whatever. And 
in order to prevent all misunderstandiug or misconstruction of this his 
real design, he proceeds to answer the more considerable objections, 
that might be apt to arise against it, from the prejudices and false no« 
tions which men commonly imbibe. 

And first because men are naturally impatient, and immediately 
desire to see the advantages of new undertakings, the author gnards 
his reader against all (ash and hasty endeaveurs after profit and. advan- 
tage, as what will prove highly pernicious, and tend to prevent the 
good effects expected. But for those who cannot wait, he leaves them 
at hberty to use, in their own way, the several helps be bas afforded 
towards the production of considerable works and effects, for he would. 
by no means hinder, but, as much as possible, promote and expedite 
the discovery of all advantageous arts and works. | But till a tolerable 
history of nature is procured, he judges that no very considerable pro- 
gress can be made in what he calls the genuine interpretation of na- 
ture, or forming of rich axioms, that shall'lead to new arts and capital 
works, Such a history, therefore, himself propo-es to procure, 

. But he appzehends, that several objections will be made to this his- 
tory, as that it will contain false facts, erroneous experiments, and 
disagreeable, subtile, vulgar, or abstruse particulars.  Buteall this he 
shews amounts to little; because (1.) a few errors, aud even falsehoods, 
must necessarily bappen in the bepinniug of a history of nature; and 
will not prove of any very bad consequence (though they should in- 
deed be cautiously guarded against), for such errors and falsehoods, 
where but few, are easily discovered aud corrected, when axioms come 
A 


e 
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to be raised, or the interpretation of nature to be eutered upon. (2j 
Vulgar things being usually as much unknown, with respect to their 
causes, as things uncommon ; such vulgar things should not be re- 
Jected, but received into a histery of nature. (3.) Disaereeable or 
sordid mafters, such as corruptious, putrefactions, &c, pins be here 
necessarily considered, no less than othets; because they give great 
light into the operations of nature; aud thiugs for this desizn must not 
be judged of. by the rules of elegancy, but aceording to utility. — And 
(4.) subtile, speculative matters, are net here received for the sake of 
*ubtilty and speculation, but only as they afford information, lead to 
practice, and assist in the interpretation of nature, 

The author apprehends it will appear strangely shocking, insolent, 
and monstrous, that he should at oue stroke set aside all the ancient 
philosophies and all the sciences, and go entirely upon a new scheme 
of building up philosophy from a different foundation. But he jadges 
that this procedure, when duly censidered, will be found more ra- 
tional, mnedest, and serviceable, tban to have used artful accommoda- 
tions, and. patched up a deceitful system of new and old materials 7 
for as the ancients raised their philosephies upon false notions, or false 
principles, discovered in an erroneous manner, tbere was an absolute 
necessity of beginning the whole work anew. Nor does he think it in« 
solence, if by means of an engine for the: mind, or particular helps 
which the ancients never koew, any one of common abilities should 
raise a more serviceable structure of. philosophy, than they by means of 
the naked understanding. 

"To the objection, that the end of all this labour is wrong fixed, as 
tending to practice and the accommodation of life, and not to the ab- 
Stract contemplation of truth, which is a niuch nobler thing ; it is au- 
swered, that the latter is indeed preferable to the former; but that, 
in the method proposed, both ends are answered at once, the design 
being here to give a genuine, a native, and just representation of the 
world, such as 1t exists, which is net only the most useful knowledge, 
but the noblest contemplation ; that unites theory and practice toge- 
ther, in their highest degree, and makes them one and. the same 
thing. 

"To the objection, that perhaps the author's new method is no more 
than some old one, and therefore not of any extraordinary use; he an- 
swers, that the ancients bave delivered their method of forming the 
sciences ; which was, by flying immediately from a few particulars to 
general cónclusions; a metbod very diiferent from the method he pro» 
poses, by a rigorous and careful induction: that, in particular, his 
3nethod does uot tend to scepticism, but to a scientifical deubting at 
first, that the greatest certaiuties may be afterwards discovered ; and 
that this method regards not any oue particular art or science, but alf 
arts and all subjects universally. 4 

But the auihor hopes that mo one will suspect his design is to abo» 
lis, and utterly destroy, the arts aud sciences at present 1n use ; es- 
pecially as he has, in his De Augmentis Scientiarum, taken so much 
pains to improve and shew the way of perfecting them : all he aims at, 
in this respect, beiug to convince the mind, that the sciences in 
vogue are of po use for enlarging the bounds of knowledge, and dis- 
(overiag new arts and practieal works: which end his own method is 
entirely calculated to promote, — And yet he does not pretend that this 
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method of his is absolutely perfect or unimproveable, but, on the 
contrary, that it will doubtless impreve, as new arts are found, or 
new discoveries made, And thus he concludes the first, or preparatory 
part of this work; — .— - s as : 

'The second part, as was before observed, is wholly doctrinal or sci- 
entifical ; and goes directly upon delivering the new art of induction, 
or method of interpreting nature, in order to form an extensive philo- 
sophy; er precure an exact copy of the universe, for perfecting the 
understanding, and leading to an unlimited practice. And here, as 
ihe most excellent things are ofteu the most difficult to obtatn, the 
doctrine delivered will appear somewhat abstruse, till the mind be- 
comes a little acquainted with it; after which all the difficulties vanish, 
2nd an agreeable prospect is obtained of a sure and practicable way of 
procuring, in a moderate time, with the proper assistances, such à 
philesophy as shall highly improve the state of human rature. i 

'T'he foundation of the thing is laid in finding a method of increasing 
thehuman powers and knowledge, to their greatest possible perfection. 
And this the author shews may be done by discovering what he, in & 
new and peculiar sense, calls the forms of things; that is, the laws or 
powers of nature, by which things physically exist, are generated, or 
have their effects. And these forms, or laws of nature, he holds to be 
discoverable by men, and shews how to discover them ; in which single 
. point the whole of his new engine centers. "T'here are but two sections 
finished of this second part: the first whereof lays tbe foundation of 
the doctrine of forms, and exemplifies it by a general example, and a 
set of tables for the purpose; aud the second section shews how to 
shorten inquiries, conducted in this method, by selecting only the 
more eminent facts and observations, or capital instances, that lead tg. 
a full and perfect discovery; without ranging, in an endless man- 
ner, through that immense variety of particulars, to be found in 
nature. " 

But as it would be a fruitless labour to go upon discovering these 
forms, without knowing their use when found ; the first section of thts 
second part shews, that the end of philosophy is to increase either the 
knowledge or power of man, so as to enable him to understand the 

/ ways and. procedure of nature, or else to produce such effects as make 
for his own advautage ; and that to discover forms, is at once to ac- 
quire both this knowledge and this power ; because by finding the laws 
of nature, and her ways of producing effects, men will be enabled, se 
far as their condition allows, to use the sanie as rules of practice; and 
fhus, in some cases, to equal, regulate, subdue, or even to excel 
nature by art. So that upon the discovery of forms depends the 
perfection of philosophy, or the enlargement of the human knowledge 
and power. 

This business of discovering forms being of such infinite import- 
ance, the author endeavours to make it as inteiligible as its nature will 
admit, in the present imperfect state of minds aud things ; and shews, 
that in effect to discover forms, is the same thing as having some ex- 
tremely intelligent person, ready at hand, to consult upon all occa- 
&10n8 concerning the works of nature, the search after forms being like 
asking of questions, and the discovery of them like the receiving of 
answers; $0 that there is no point of theoretical knowledge, no rules 
6r directions required in practice, but what may as well be had by tlie 
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discovery of forms, as if nature herself were to speak, and téll men 
hew she works; and what they must do to imitate, lead, or command 
her. For to find a form is to find a nature, that shall be equivalent to 
the nature sought; so as when present or absent, to constitute or abo- 
Jish that nature respectively: or, to make the conception still plainer, 
the form of a thing is the effective power, or physical act, by which it 
exists. "Thus, if the nature sought were fluidity, or the means of con« 
verting charcoal into a fluid mass ; and it be found, by a proper course 
of inquiry, called the Investigation of Forms, that the form, law, or 
mature of fluidity, consists in a certain size or smallness of parts, 
joined with a certain motion; this is finding a vature equivalent to, 
or convertible with, fluidity: whence men are directed to give this 
smallaess of parts to charcoal, along with the particular motion disco- 
wered; upon which the charcoal will put on the nature of fluidity : 
and accordingly, if charcoal be reduced to powder, and detained in a 
«lose vesselin the fire, till its parts are sufficiently agitated, it. will 
have the appearance of a fluid. And this may illustrate, or give some 
sensible image of the thing under consideration; and shew that both a 
ebd theory, and a perfect practice, depend upon the discovery of 
orms, | 
But as a pernicious custom of leaving experience, and running into 
abstract speculations has prevailed, the author judges it much the 
surest method to begin to raise the sciences from practice; or to let 
íhe practical part describe and limit the theoretical or contemplative. 
He, therefore, inquires what are the best practical rules that could be 
wished for, and finds them afforded by the discovery of forms; so 
ihat, on all accounts, the investigation of forms is the first and princi. 
al thing tht can be gone upon, in order to improve philosophy and 
perfect the sciences; especially as, at the same time, these forms alse 
afford, according to wbat was before observed, perfect theoretical 
axioms, as well as the best practical rules, canons, or precepts, . 
On this footing, the requisites to practice must be first considered ; 
Xhat is, the means of enlarging the human power, and enabling it to 
introduce all possible changes upon matter, or produce all possible 
effects, And here the author shews there are two different kinds of 
canons or axioms, for producing transmutations or changes, viz. one 
with regard to bodies, as they are an assemblage or combination of a 
set of properties; as gold is of a determinate gravity, ductility, &c. 
and another that depends upon finding tne way wherein nature hersel 
proceeds in the generation or production of bodies; as how gold was 
made in the bowels of the earth, &c.: the first kind of axiom shews 


how things are made, by introducing a certain set af simple properties . 


into a mass of matter susceptible thereof ; and the second directs the 
way of proceeding by seminal properties, as it were, or beginning 
with ilie rudiments of tbings, and using the same first matter and 
xneans that nature herself employs. And where the power of mankind 
cannot possibly reach to operate, as in the heavens, &c. yet even there 
the facts of nature may be sought, and her laws and manner of pro- 
ceeding discovered, Phe whole process of finding these axioms, and 
discovering the causes of things, the author calls by the name of the 
iuterpretation of nature. , 

' "This interpretation of nature has two parts: the first with regard to 
the forming of axiows from experience, and the second. with regard te 
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ihe contrving of new experiments from axioms, (The first requires 
proper helps for the mind, or assistances for the sense, the memory; 
and the reason ; and hence, before this interpretation of nature can be 
exercised to advantage, a just aud extensive history of nature and art 
must be procured ; as the first matter ont of which axioms are to be 
framed, forms discovered, and philosophy built. k 

'l'his history is not to be a rhapsody, or confused collection of all 
sorts of matters, thrown together on a heap ; but to be carefully di- 
gested and formed. into regular tables, or packets óf instances, and 
prepared parcels of history ; as the pillars, the rafters, &c. are made 
ready for a building. . And when such a history shall be procured, the 
understanding is not to work upon it by means of its own siniple natu- 
ral powers, but is to be assisted by the use of genuine indüction ; and 
thus enabled to practise the art of. investigating forms. 

A. "The subjeet of inquiry being chose ; suppose, for example, the 
form of heat; all the instances wherein heat is found are to be duly 
collected, and ranged in a particular table, so as to afford a clear view 
of these instances to the mind, A distinct enumeration must, there- 
fore, be made of all the things that are hot; as the sun's rays, flame, 
- iguited iron, &c. 9, A collection is to be made, and a regular table 
formed, of those things wherein heat does not reside; but as this 
might swell the table immoderately, only such things need be men- 
tioned as approach near to the nature of the former, except in the sin 
gle property of heat, which they are without; such as the rays of the 
inoon, certain corruscations, glow-woórms, &c. that afford light, but 
no heat. And thus the things that are not bot, being placed over 
against the things that are bot, the mind may distinctly compare the 
two sorts together. .3. A table must next be formed, to shew the dif- 
ferent degrees of heat that are found in different things; or fo exhibit, 
at one view, all the instances of heat, with regard to more and less : 
beginning with such things as are not sensibly hot to the touch, aud 
proceeding gradually to the most violent heats, as those of volcanos, 
the burning concave, &c. À : 

"These tables ought to be drawn from the history of nature and art,^ 
mentioned above, or borrowed from the natural historian, and laid. 
before the philosopher or interpreter of nature; whose: office it 1s to 
practise the art of induction upon them; so as by comparing them 
together, both in general and in particular, to find such a nature, law 
of motion, or action, as being preseut, exerted, or performed, in any 
body or portion of matter whatsoever, the nature of heat, or heat it- 
self, shall of necessity be produced therein; and such as when that : 
law, motion, or action, is absent, heat shall be absent, aud so come 
and go with that law, motion, or action perpetually ; or attend it iu 
any intermediate degree, according to the exact proportion wherein that 
law or action is exerted ; which is what the author means by the form 
9f heat, 

But here, if the mind should of itself directly endeavour, without 
farther assistance, to discover the forms of things, it would fall upon 
ill-detined notions, imaginations, guesses, probabihties, and imper- 
fect axioms, instead of true and genuine forms; and thus be far from 
obtaining the end proposed by this new method. "The next step, 
£herefore, is to practise the business of exclusion or réjection, viz. to 
throw away, or separate in the iind, all those things from the nature 
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of heat, which do not immediately, and of absolute necessity, belong 
toit: so that a complete and perfect notion, axtom, or form, ihat i» 
the pure conception of the true cause, essence, or nature of heat, may 
remain as a solid and perfect portion of truth behiud. And this ex- 
«lusion, also, is to be performed in the way of a table, wrote down as 
the former. Hence, as the sun's rays are found to be hot, the 
superficial notion that heat is peculiar to terrestrial bodies, must be 
rejected, &c. - 

And thus the business of induction is begun, but by no means rec- 
tified aud fimshed; foras this exclusion, or rejection, is the throwing 
eut of simple natures, or properties, from the nature of heat, a per- 
fect knowledge of simple natures is previously required, before the in- 
duction cau be completed. But men have not hitherto acquired per- 
fect notions of simple matures, or the sunplest properties of things ; 
süch as tenuity, fluidity, texture, &c. — In the meantime, because 
trutli will easier arise from error than from confusion, the understand 
mg may be permitted, by considering the several tables, to make some 
attempt towards interpreting nature in the affirmative, or to find out 


the positive actual form ; though without pretending that it is truly - 


and perfectly discovered, till all the preceding tables shall have been 
perfected ;' whieh, as was before observed, depends upon a perfect 
bistory of nature; and again, upon using a perfect induction, which is 
en art that has not hitherto been. duly prosecuted, and brought to the 
mecessary degree of perfection. 

However, to give an idea-of the whole manner of. procedure in this 
business of interpreting nature, when all things shall be properly fitted 
for the purpose, the author here adds a fifth table; to represent what 
Le calls the first vintage, or dawn of doctrine, from the form of heat. 
And this table sets to view the process of the niind solely employed, 
without distraction or interruption, upon the several preceding tables, 
in order to investigate or discover the form of heat. "'Flhe result of the 
whole process amounts to this; that heat is an expansive, bridled mo- 
tion, struggling in the small particles of bodies: which is a summary 


expression, or axioc, describing the form of heat, so far as could be ' 


derived from the imperfect tables, and the imperfect art of induction 
here employed. And with this idea of the whole, the author con- 
«ludes the firrt section of the second part of the Novum Organum. 

In the second section, the author proceeds to perfect the art of dis- 
covering forms, or to shew the manuer of framing an induction, tbat 
shall cenclude as justly in philosophy, as syllogism does in loge, or 
demonstration in mathematics, Accordingly, he bere directly treats 
ef prerogative instances, or the way of procuring proper collectious of 
such facts, observations, and experiments, as are best fitted to enter 
the three tables of' view, corresponding to the three first above- 
mentioned ; so that a few of these instances may answer the purpose 
.of many, shorten the business of search and inquiry, and. afford 
a prepared aud* proper matter for induction, in all kiuds of subjects. 

And of tbese instances, he makes twenty-seven different kinds, viz, 
1. Such as exhibit the nature inquired after, in things that agree with, 
er differ from others, in respect to that nature only, 2. lustances 
wherein the nature sought, appears in 8 state of generation or destruc- 


tion, 3. "Fhose wherein the nature inquired after stands alone, in a * 


bigh degree of perfection. or predomiuaney, 4, Such as shew the 
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thing inquired after, in its lowest state, weakest virtue, or first rudis 
ments, à. Such as exhibit the nature inquired after, in the way of a 
lesser form, 6. Such as shew a Iikeness and. relation in the concrete, 
so as to help in uniting nature, 7. Such as shew bodies in the con- 
€rete, as it were out of their coutse, or broken in nature. 8. Errors 
of nature, things monstrous, extraordinary, or out of the course of 
nature, 9. Bodies consisting of two different natures, or deuble spe- 
cies, 10. 'The most perfect works of men in every kiud.. 11. in- 
stances wherein the nature sought, is either constantly present or eon- 
stantly absent. 19. lpstances that shew the limits of nature, or the 
bounds betwixt existence and non-existence in all subjects. 13. Such 
as mix and join natures, supposed to be incompatible or heterogee 
neous. 14. Such as shew an iuviolable conjunction of one nature to 
another, and ile separable alliance of others. 15. Such as shew the 
separation of natures that frequently meet. 16. Such as assist the 
»ctions of the senses, particularly the sight. 17. Such as bring those 
things to the senses, that did not appear before. 18. Such as discover 
the motions of nature, connected or gradually continued. 19. Such 
2s afford information, where the senses fail, 20. Such as excite the 
attention, and hint the subtilty of nature. 21. Such as measure the 
powers and virtues of things by space. 29, Such as measure the 
powers of nature by tune. 23. Such as shew in what proportion, 
quantity of body contributes to quantity of virtue, 924. Such as shew 
the prevalency or subjection of virtues to ene another, under which 
come all the species of motion or active powers. 95, Such as point 
out advantages and conventences for mankind. 26. Such as regard 
things of common occurrence, and therefore save the trouble of new 
demonstrations; under which come the several ways of practice, or 
meaus of operation. And, 27. Such instances as shew that a small 
quantity of matter, or an apparently small efficient, may have a great 
effect, ran 

"This doctrine of prerogative instances is treated with care, and il- 
lustrated with a suitable variety of esamples, that open the way to in- 
quiries of all kinds, and lead to the improvement of. all the parts of 
philosophy ; so as to shew, in a surmunary vjew, what is already 
kuown in numerous subjects, and direct a farther preseeution; at the 
same time that the author is carrying on. his own. particular design of 
perfecting the art of induction, and laying down priecepts, and giving 
directions for the execution of the remaining parts of his work, And 
here ends all that is left us of the Novum Organum. 

It is extremely to be regretted that the author did not &nish fhia 
piece; of which it is evident he had the complete idea, with its al- 
most infinite train of uses, But there being nothing at that time ex«- 
tant, whieh could, in any tolerable desree, afford the necessary in- 
stances for the tables of view, he thought it incumbent upon him tó 
set an example, at least, of the manner of procunng them, as he did 

in his Sylva Sylvarum ; and afterwards digested and fashioned many o£ 
thein into. particular tables, in his History of Winds, History of Life 
"nd Death, &c, . à; 

He had proposed to deliver the remaining parts of this Organum 
wnder the following heads, viz, 1. the helps of induction; 9. the recti- 
fication of induction; 3. the method of verying inquiries; 4. the pre- 
Fogative natures for inquiry ; 5, the limits of inquiry ; 6, the reduction 
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of inquiries to practice; 7. the preliminaries to inquiry; and, .8, the 
ascending and descending scale of axioras.* 1t might, perhaps, be 
of some utility, brielly to go over these several heads, so as to indicate 
a.little of the mauner wherein it may be conjectured, from his other 
writings, the author proposed to treat them ; and, at the same time, 
refer the reader to those parts of his own, and other works, where 
farther light and assistance may be procured towards finishing the 
whole. 

(1.) The first thing in order, after the doctrine of prerogative im- 
stances, was to lay down tbe helps of induction, under which 1t shouid 
seem that the aüthor proposed to deliver, 1. the way of procuring a 
genuine history of nature and art, as the basis or matter of induc- 
tion;f 9. to explain the manner wherein this matter might occasionally 
be reduced into regular tables of view, according to the nature of each 
subject ; S. to shew the order or method wherein the mind is to consi- 
der the instances contained in these tables, both separately and compa- 
ratively, or collectively, in order to discover the causes of the thing in- 
quired aftér, and deduce the axioms for directing new experiments ; 
4. how these tables of view are afterwards to be improved, or made 
niore full or comprehensive, and ranged anew, so as to exhibit all the 
particulars in their most natural order, and afford still greater assist- 
ance to the mind, in forming more just and perfect cónceptions, no- 
tions, and axioms; and, 5. the several ways that might be contrived 
for helping or improving the senses, the memory, and the reason, in 
erder to the forming a more perfect induction.$ : 

29.) 'The rectification of induction stands next in order, by which 
appears to be meant the making a due exclusion, or rejection, of all 
ihose simple natures or properties, tbat do not essentially contribute in 
constituting the form of a thing; so that, after such an exclusion is 
completely made, the pure form shall remain behind, unattended with 
any thing more than is absolutely necessary, or essential to 1t5 that is, 
a perfect notion of the essence, or constituent cause of the thing, will 
be obtained, according to what was mentioned above. : 

'The business of rectifying induction will, therefore, require, l. a 
previous knowledge of simple natures, or a set of just aud philosophi- 
cal notions; aud, 2. the way of contriving and making certain experi- 
aments, or trials, for producing certain works, that shall verify and 
confirm the truth of induction, by shewing that if men operate accord- 
"áng to such xules'as are afforded by the axioms, or forms discovered 
by induction, they may produce the works and effects thus pointed 
out, which are such as could not be otherwise scientifically produced 
by men. qr 

'The way of forming these notions, is by the use of induction itself, 
and requires an entire extirpation of all false theories; idols, and vain 
imaginations, that the mind may become perfectly equable, and dis- 
posed to receive these genume notions,$ which are not to be made 


* See Part II. Aph. 21. 


4 See Dr. Hook's Method of Improving Philosophy, p. 18, 33; and Mr. Boyle's 
Works. i 
t Ibid, p. 12, 18, 3j, 42, and M. Tschirnhaus's Medicina Mentis, p. 182, 215» 
&c. 2d cdit. j 

$ Ibid, p. 9, and M, Tschirnhaus's Medicina Menus, p. 72, 91; os 
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conformable £o the sense of man, but in exact agreement tó the serise 
of hature, so as to be scientifical and just expressious of things, a$.- 
they exi«t in pature, and uot as the mind of itself, from the first infor» 
mation oí the sense, Is apt to imagine them. And these notions will 
enable us to make a true induction, asit were, 8 preorz. — 

Bat the other way of rectifyiug. induction is a .postertorr, and de- 
peuds upon this; that when a fórin; an axiom, or canon; is found, or 
supposed to be found, by u-ing the tables of view aud the method of 
"rejection, the proper experiments are to be contr ved for determining 
whether this form, axiom, or canon; be real, and not imaginary or 
fctitious, And here the doctrine of. prerogative instances 18 of great 
service, in indicating the requisite trials, experiments, or works, for 
this purpose. f the expected effect should in no wise follow, the 
particulars of the tables were either false or rncómpetent ; for the me- 
thod, when properly pursued, must needs be iufallible, 1f the effect 
answer but in part, and no error has been committed in the ex peri- 
meut, then the form, axiom, or canon, iust be mended, by going 
over the induciion with more exactness and better belps. 1f the effect 
answers to the full, under a due variutiou of circumstances, and iu all 
trials, a. proof will thus be gained of the justness of the procedure, 
the ecodness of the induction, and the validity of the discovery. 
And these two, it should seem, were the priucipal ways which the au« 
thor proposed for rectifying bis induction, : 

(3.) The next head is the Method of varying Inquides, by which 
we are. to understand not only the suiting of the manner of inquiry to 
the nature of the subject occasionally, but also the ways of transpo- 
siüz, eularging, and improving, the parts of-an inquiry; both with 
rezard to the matter and method, according as new information and 
farther light is obtained. 

Thus, when the view is to discover axioms or forts, the inquiry 
ninst proceed from particulars to generals, oí from a variety of appos 
site instances, disposed 1n suitabie tables, to the axioms they afford, 
or the form they point out; but when the design 1s to lay out a work, 
which itselfis a particular thing, we must begin with generals, or the 
axioms already obtaimed, and descend, by degrees, to the work re- 
quired,/ And, in both these cases, most of the steps that are first - 
takea will remain improvable, as the mind becomes better acquainted 
with thé subject, and the thiogs that: relate thereto; till at leugth the 
inquiry turüs to a perfect scientifical history, where no farther altera- 
tion of the method can. be made to advantage, nor any thing farthér 
be added, for discovering the form, or directing the work, which was 
the ocginal subject of the inquiry.* 

(4.) "I'he next general head. of the second part of the Novum Or« 
ganum, is the Prerogative Natures for Inquiry ; whereby we are to 
understand the art. of choosing those subjects, a few of which may 
serve instead of mauy, as in the doctrine of prerogative instances, 
where the author has skewn how all infinity of search may be cut off, 
er how, in-tead of an infinite number of particulars, a few may be 
selected, tbat shall more advantageously answer the same end ; for the 
like is to.be done in inquiries. So that the design lere seems to have 


n Seé Mt, Boyle's Method of Prosecuting Inquiries, Abridg. Vol. l. in init. P. 
; 25. 
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been to indicate a few capital, or leading inquiries, which being duly 
prosecuted, should unfold nature as effcc'ually a if a!l possible in-, 
quiries were prosecuted ; tus. proportioning the busine-s of perfect- 
ing philosophy to the shorty. ss and casualties of lif-, — What these iu- 
quiries are may be learnt. from those which the author directly went. 
upon, and those ne intended to have proceeded wiih;* au! in what 
order these inquiries should be prosecuted, or which shouid come first, 
which second, &c. must be determined either accoidinz to their utility 
in life, or the tendency they have to prepare the way, aud lead to or 
facilitare the rest, and perfect the entire body of philosophy. 

(3) The Limit of Inquiry, or au inventory of ali the natures in the 
universe, is the Meed that comes next in order; under which, in all 
probability, the author intended to shew, tbat the whole scheme of 
his. wo'k was no impossible or infinite thing, but limited and circum- 
scribed within moderate bounds, so as to be executed by men in their 
pre:eut state, without à. miracle, by the due exe:cise of their facnities 
Íor a competent time: since nature her-elf is limited, and since the 
uriyerse consists but of a certajn number of simple natures combi..ed 
15to uuinerous things, as the letters of the alpbabet are into numerous 
words; whence, if these simple: natures were understood, the whole 
system of things might be easily unravelled. 

"The pr neipal diffi uity seems to lie in the collecting a just and suf- 
fici-nt history of uature and art ; for, if this was once procured, the rest 
would follow a!most spontaneously. | And yet this history, when so- 
berlv and prudently consilered, will be found no moustrous or iim- 
practicable un eitaking, provided the proper expense beg allowed. a 
suitable number of hands be employed, and tlie true method of doing 
jt be obseryed.t Te author has endeavoured to give an epitome uf. 
the whole thing, in the coinpass of a few lines. 

46.) The next genoral head 15, the Reducing of Inquiries to Prac- 
tice, or making them subservieut to huma: uses. This seems chiefly 
to regard ihe conducting of inquiries, where not forms, ax oms, or 
canons, are the 4hings in: view, nor even thé discovery of experunents ; 
but where worksaed new arts are to be inyen:ed, laid ot, an brought 
into u-e, fora coupon benetit and advastaze, — And the general me- 
thod of eflectiog this was above observed to be by proceeding dowu- 
wards, from geueral axioins (o the particular work provosed. ' 

But besides thi:, the author intended to shew the method of making 
general pract cal tables, for laying out works with the greater ease, aud 
bringing them more speedily to perfection. — And in this view it seems 
to be, that in every inquiry he coostantly reserved a particular head, 


* Bee Dr. Hook's Method of Improving Philosophy, p. 18, 70. 


*t The direction of the Medicina Mentis is here different, as jt would bave no re- 
gard paid to excellence or utilirv, and nothing to be primarily intended but the srmple 
discovery of truths. See that Work, p. 209, 212. dii 


i See Dr. Hook's Method of improving Natural Philosophy, p. 27, 29, 36 ; but 
paruücularly p. 21, where the Doctor has these words; ** | have very good reason to 
believe, *hat the whole mass of Natural History may be contained in much fewer 
words than tbe writings of divers single authors; and the method of using them wil] 
be much more easy, and the labour of iurerpieting or understanding them, if dong 
arght, will bg almost as easy, as to unravel a bottom when you begin at the right 
gnd."' d LE 
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or lable, for receiving the things that more immediately regarded 
practice and human uses, n 

Agaiu, besides the method of driving new arts or works from: 
axions, th re is another mere imechanical and faciie metbod of deri- 
ving 'hem from former experimeuts, or works 'hemselves ; which me- 
thod, though by no nieans so safe and certaiu as the former, may, how- 
ever, prove of considerable service, especially if it were duly cultiyated 
and mnp'o:ed. 

(7.) T»e next head is Preliminaries t^ Inquiry ; by which it may be 
coujectured, the author mea:t not ouly the g-'ting rid of prejudices 
» and false notions, che con:ulting one's own geni«s, disposition, aud 
abilities; but likewise the procuriig all necessary assistacces for the 
purpose; and particu arly using the artificial armour, or machinery of 
the miud, so that the mind may act iu the highest degree . f its powers 
and faculties.* | And uuder this | reparation may be included tables or 
heads of inquiry, previously drawn uj, to direct t^ e mid what parti- 
culars it shosld inquire aer; wiiat queries it should make; and what 
 intimatious it should observe, with iegard to the subsequent business 
of inierpretatjion, &c.t 

(8.) "The last general head. of the second part of the Novum Orga- 
num, is the Asce ding aud. Descendiig Scale of. Axioms; which was. 
touched.ab. ve, | |t may be farther aded, trbat the business of inquiry, 
aud the improvement of uuiversal | hilosophy, depend entirely upon, 
(1.) forming axioms from particu/ars by legitiriate induction; (2.) ve- 
rifying these axioms; (3.) raising still nobler and more general axioms 
from the former, till ihose of the highe-t order are obtained, reaching 
even to the uiversalities of nature; aud, (4.) re:olving these sublime 
axioms ag*in, by sure s:cps or grada!ion-, into lover axioms, that lead 
toan unlimited ,ractice, 4nd discover all the arts and works that àre 
wanting to accoi modate human life. 

And thus the general heads that require to be filled up, for perfect- 
ing ;he designa of the Novum Orgauum, have been briefly spokeu to, 
eit: er in the wa» of coujecture, or. from parallel places of the author; 
with this view, that perso:s of leisure, who have heen versed in prac- 
tical as well as speculative philosophy, may be the readier induced to 
fini-h a wok, wiiereou the good of mankind so much depends. 


** See Dr. Hook's Method of improving Philosophy, p. 12, 18, 42, 64. 
T Ibid. 


THE END. 
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